one  FILE  copy  >  AD-A144  591 


m 


QUINNIPIAC  RIVER  BASIN 
MERIDEN  CONNECTICUT 


HANOVER  POND  DAM 
CT  00134 


PHASE  I  INSPECTION  REPORT 
nONAL  DAM  INSPECTION  PROGRAM 


•wlfaSl*  1b  imc  aoM  no< 

MpfoductioB 


DEPARTMENT  OF  THE  ARMY 
NEW  ENGLAND  DIVISION.  CORPS  OF  ENGINEERS 
WALTHAM.  MASS.  02154 


FEBRUARY  1979 


DTIC 

^EUECTE 

,  JUL2  51984 


84  07  23  048 


o 

UJ 

(/) 


<  tL 

O'  ^ 

H  >- 
(/)  O. 
Ill  O 
ffi  O 


<  O 
o  z 

t  o 
z  ^ 

2  I 
<o  o 

Q  ^  ^ 

</)  IJJ  W  <o  ^ 
•"X2  1U=2 
I-  H  3  O  O 
■»  5  <  UJ 

z  0-  -• 

o  U-  ^ 

o  O  O 
O  0^  Q 

[-  w  o 
►"  cQ  ii 

®  s  “ 

o  3  Ul 

h-  Z 


UJ  UJ 


g5 


o: 

Q. 


.] 


I 

•  * 


J 

] 

] 

1 

.1 


1. 


security  classification  of  this  rage  rmian  Oala  tnittmdt 


REPORT  DOCUMENTATION  PAGE 


READ  INSTRUCTIONS 
BEFORE  COMPLETING  FORM 


I.  report  number 

CT  00134 


2.  COVT  ACCESSION  NO 


a.  RECIPIENT'S  catalog  NUMBER 


4.  title  SutUtIm) 

Hanover  Pond  Dam 

NATIONAL  PROGRAM  FOR  INSPECTION  OF  NON-FEDERAL 

HAMS 


S.  TYPE  OF  REPORT  S  PERIOD  COVERED 

INSPECTION  REPORT 


§.  PERFORMING  ORG.  REPORT  NUMBER 


T.  AUTHORr«J 


S.  CONTRACT  OR  GRANT  NUMBERfaJ 


U.S.  ARMY  CORPS  OF  ENGINEERS 
NEW  ENGLAND  DIVISION 


S.  PERFORMING  ORGANIZATION  NAME  AND  AOORESS 


10.  program  element.  PROJECT,  TASK 
AREA  •  BORK  UNIT  NUMBERS 


II.  CONTROLLING  OFFICE  NAME  ANO  ADDRESS 

DEPT.  OF  THE  ARMY,  CORPS  OF  ENGINEERS 

NEW  ENGLAND  DIVISION.  NEDED 

424  TRAPELO  ROAD,  WALTHAM.  MA.  02254 


12.  RBPORT  DATE 

February  1979 


IS.  number  OF  PACES 


u.  MONITORING  AGENCY  NAME  A  AOORESS<<<  diUmnnt  itdm  CtnUollInt  OlUea) 


IS.  security  CLASS,  (ol  (Ala  nppri; 

UNCLASSIFIED 


isa.  declassification/do«noradinc~ 
schedule 


It.  distribution  statement  (ol  thio  Baparo 

APPROVAL  FOR  PUBLIC  RELEASE:  DISTRIBUTION  UNLIMITED 


it.  distribution  statement  (ol  lAa  aAalracI  onlorod  In  Black  >0.  II  dlHoronl  horn  Ko^oft) 


IB.  supplementary  NOTES 


Cover  program  reads:  Phase  I  Inspection  Report,  National  Dam  Inspection  Program; 
however,  the  official  title  of  the  program  Is:  National  Program  for  Inspection  of 
Non-Federal  Dams;  use  cover  date  for  date  of  report. 


IS.  HEY  boros  (Continuo  on  tovoroo  oldo  11  noooooorf  on4  Monlllr  kp  Mack  mmkor) 

DAMS.  INSPECTION,  DAM  SAFETY, 

Qulnnlplac  River  Basin 
Meriden  Conn. 

Hanover  Pond  Dam 


10.  ABSTRACT  (Conlinno  on  raaaraa  alBa  II  nacaaaarp  apB  Monllly  kp  Maek  ackarj 

The  dam  is  roughly  430  ft.  long  consisting  of  a  stone  and  concrete  outlet  structu 
abutment  53  ft.  in  length,  a  curved  spillway  147  ft.  long,  and  an  80  ft.  long  aux 
spillway.  The  maximum  height  of  the  dam  is  about  27  ft.  above  the  bed  of  the  Quln|ii 
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DEPARTMENT  OF  THE  ARMY 

NEW  ENGLAND  DIVISION.  CORPS  OF  ENGINEERS 
424  TRAPELO  ROAD 
WALTHAM.  MASSACHUSETTS  02154 


REPLY  TO 
ATTENTION  OF: 

NEDED-E 


m  2  5  1979 


Honorable  Ella  T.  Grasso 

Governor  of  the  State  of  Connecticut 

State  Capitol 

Hartford,  Connecticut  06115 


Dear  Governor  Grasso: 

I  am  forwarding  for  your  use  a  copy  of  the  Hanover  Pond  Dam  Phase  I 
Inspection  Report,  which  was  prepared  under  the  National  Program  for 
Inspection  of  Non-Federal  Dams.  The  report  is  based  upon  a  visual 
inspection,  a  review  of  past  performance,  and  a  preliminary  hydro- 
logical  analysis.  A  brief  assessment  which  emphasizes  the  inadequacy 
of  the  project  spillway  under  test  flood  conditions  is  included  at  the 
beginning  of  the  report. 

The  preliminary  hydrologic  analysis  has  indicated  that  the  spillway 
capacity  for  the  Hanover  Pond  Dam  would  likely  be  exceeded  by  floods 
greater  than  6  percent  of  the  Probable  Maximum  Flood  (PMF),  the  test 
flood  for  spillway  adequacy.  Screening  criteria  for  initial  review  of 
spillway  adequacy  specifies  that  this  class  of  dam,  having  insuffi¬ 
cient  spillway  capacity  to  discharge  fifty  (50)  percent  of  the  PMF, 
should  be  adjudged  as  having  a  seriously  inadequate  spillway  and  the 
dam  assessed  as  unsafe,  non-emergency,  until  more  detailed  studies 
prove  otherwise  or  corrective  measures  are  completed. 

The  classification  of  "unsafe”  applied  to  a  dam  because  of  a  seriously 
inadequate  spillway  is  not  meant  to  indicate  the  same  degree  of 
emergency  as  would  be  associated  with  "unsafe”  classification  applied 
for  a  structural  deficiency.  It  does  mean,  however,  that  based  on  an 
initial  screening  and  preliminary  computations  there  appears  to  be  a 
serious  deficiency  in  spillway  capacity.  This  could  render  the  dam 
unsafe  in  the  event  of  a«severe  storm  which  would  likely  cause 
overtopping  and  possible  failure  of  the  dam,  significantly  increasing 
the  hazard  potential  for  loss  of  life  downstream  from  the  dam. 


NEDED-E 

Honorable  Ella  T.  Grasso 


IC  is  recommended  that  within  twelve  months  from  the  date  of  this 
report  the  owner  of  the  dam  engage  the  services  of  a  professional  or 
consulting  engineer  to  determine  by  more  sophisticated  methods  and 
procedures  the  magnitude  of  the  spillway  deficiency.  Based  on  this 
determination,  appropriate  remedial  mitigating  measures  should  be 
designed  and  completed  within  24  months  of  this  date  of  notification. 
In  the  Interim  a  detailed  emergency  operation  plan  and  warning  system 
should  be  promptly  developed.  During  periods  of  unusually  heavy 
preclptiation,  round-the-clock  surveillance  should  be  provided. 

I  have  approved  the  report  and  support  the  findings  and  recommenda¬ 
tions  described  In  Section  7,  with  qualifications  as  noted  above.  I 
request  that  you  keep  me  Informed  of  the  actions  taken  to  implement 
these  recommendations  since  this  follow-up  is  an  important  part  of  the 
non-Federal  Dam  Inspection  Program. 

A  copj'  of  this  report  has  been  forwarded  to  the  Department  of  Environ¬ 
mental  Protection,  the  cooperating  agency  for  the  State  of  Connect¬ 
icut.  This  report  has  also  been  furnished  to  the  owner  of  the 
project,  Mr.  Bruce  Marks,  Director  of  Public  Works,  City  of  Meriden, 
Meriden  Town  Hall,  Meriden,  Connecticut  06450. 

Copies  of  this  report  will  be  made  available  to  the  public,  upon 
request  to  this  office,  under  the  Freedom  of  Information  Act.  In  the 
case  of  this  report  the  release  date  will  be  thirty  days  from  the  date 
of  this  letter. 

I  wish  to  take  this  opportunity  to  thank  you  and  the  Department  of 
Environmental  Protection  for  your  cooperation  in  carrying  out  this 
program. 


Sincerely  yours , 


p.  Thandlee 


CojLonel,  Corps  of  Engineers 
D^islon  Engineer 


Accession  For 

NTIS  GRA&I 

DTIC  TAB 

'Q 

Unannounced 

□ 

Justification _ 

_ 

Pi  pi  bi:ti  cn/ 

/  . ;  ^  !  '.bUitv  Codes 
.  p.il  r:ic/or 


QUINNIPIAC  RIVER  BASIN 
MERIDEN  CONNECTICUT 


HANOVER  POND  DAM 
CT  00134 


PHASE  I  INSPECTION  REPORT 
NATIONAL  DAM  INSPECTION  PROGRAM 


DEPARTMENT  OF  THE  ARMY 
NEW  ENGLAND  DIVISION.  CORPS  OF  ENGINEERS 
WALTHAM.  MASS.  02154 


FEBRUARY  1979 


BRIEF  ASSESSMENT 


PHASE  I  INSPECTION  REPORT 
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Name  of  Dam: 
Inventory  Number: 
State  Located: 
County  Located: 
Town  Located: 
Stream: 

Owner : 

Date  of  Inspection 
Inspection  Team: 


HANOVER  POND  DAM 
CT  00134 
CONNECTICUT 
NEW  HAVEN 

MERIDEN _ 

QUINNIPIAC  RIVER 
CITY  OF  MERIDEN 
DECEMBER  7,  1978 
PETER  HEYNEN 
CALVIN  GOLDSMITH 
TED  STEVENS 
GONZALO  CASTRO 
THOMAS  KELLER 


The  dam  is  roughly  430  feet  long  consisting  of  a  stone 
and  concrete  outlet  structure  abutment  53  feet  in  length,  a 
curved  spillway  147  feet  long,  and  an  80  foot  long  auxiliary 
spillway,  the  crest  of  which  is  0.4  feet  above  that  of  the 
main  spillway.  To  the  right  of  the  auxiliary  spillway  is  an 
earth  dike  embankment  which  is  approximately  150  feet  in 
length  and  has  a  core  wall  cutoff  consisting  of  steel  sheet 
piling  driven  to  refusal  with  a  12  foot  wide  clayey  silt 
core  placed  upstream  of  the  sheeting.  The  maximum  height  of 
the  dam  is  about  27  feet  above  the  bed  of  the  Quinnipiac 
River.  The  downstream  slope  of  the  earth  dike  is  inclined 
approximately  4  horizontal  to  1  vertical.  Both  the  main  and 
auxiliary  spillways  are  broad-crested  concrete  weirs  with  a 
vertical  downstream  face  and  inclined  reinforced  concrete 
aprons  leading  to  the  streambed.  The  low  level  sluice  gates 
are  3  feet  by  4  feet  in  dimension  and  are  located  in  the  left 
abutment  structure.  All  four  floor  stands  to  the  sluice 
gates  are  well  maintained  and  presently  operable. 


Based  on  the  visual  inspection  at  the  site  and  its  past 
performance,  the  dam  appears  to  be  in  fair  condition.  No 
evidence  of  instability  was  observed  in  the  earth  dike, 
either  of  the  spillways,  or  in  the  left  abutment  outlet 
structure.  There  are  some  areas  requiring  attention, 
including  the  spillway  aprons,  which  are  badly  deteriorated. 

Based  upon  the  size  (Intermediate)  and  the  hazard 
classification  (High)  of  this  dam  in  accordance  with  Corps 
of  Engineers  guidelines,  the  Test  Flood  will  be  equivalent 
to  the  Probable  Maximum  Flood  (PMF) .  Peak  inflow  to  the 
pond  is  74,700  cfs;  peak  outflow  (Test  Flood)  is  72,900  cfs 
with  the  dam  overtopped  6.3  feet.  Based  upon  our  hydraulics 
computations,  the  spillway  capacity  is  4600  cubic  feet  per 
second  (cfs) ,  which  is  equivalent  to  6%  of  the  Test  Flood. 

The  peak  failure  outflow  from  the  dam  breaching  would  be 
31,700  cfs.  An  overtopping  of  the  dike  of  3.5  feet  without 
breaching  would  cause  flooding  of  the  retail  boat  store 
located  immediately  downstream  of  the  dam  with  a  potential 
for  loss  of  life.  A  breach  of  the  dike  or  a  collapse  of  the 
spillways  would  develop  a  12  foot  wave  with  an  increased 
potential  for  loss  of  life. 

It  is  recommended  that  further  studies  be  undertaken  to 
perform  a  more  refined  hydraulic/hydrologic  study  to 
determine  the  best  way  to  increase  the  capability  of  the 
spillway  to  pass  a  greater  percentage  of  the  Test  Flood. 

It  is  further  recommended  that  a  registered  professional 
engineer  investigate  the  deteriorated  spillway  aprons  and 
develop  a  repair  scheme  or  redesign  which  will  preclude 
future  damage  to  the  spillway  or  aprons. 

An  operations  and  maintenance  plan  should  be  instituted, 
to  include  complete  documentation  for  future  reference. 
Maintenance  presently  required  includes  filling  of  eroded 
areas  of  the  dike  adjacent  to  the  auxiliary  spillway, 
removing  trees  on  the  dike  adjacent  to  the  auxiliary 
spillway,  and  the  placement  of  rip  rap  on  the  upstream  slope 
of  the  dike  for  erosion  protection. 


The  above  recommendations  and  remedial  measures,  as 
further  described  in  Section  7,  should  be  instituted  within 
one  year  of  the  owner's  receipt  of  this  Phase  I  Inspection 
Report. 


PREFACE 


This  report  is  prepared  under  guidance  contained  in  the 
Recommended  Guidelines  for  Safety  Inspection  of  Dams,  for 
Phase  I  Investigations.  Copies  of  these  guidelines  may  be 
obtained  from  the  Office  of  Chief  of  Engineers,  Washington, 
D.C.  20314.  The  purpose  of  a  Phase  I  Investigation  is  to 
identify  expeditiously  those  dams  which  may  pose  hazards  to 
human  life  or  property.  The  assessment  of  the  general 
condition  of  the  dam  is  based  upon  available  data  and  visual 
inspection.  Detailed  investigation,  and  analyses  involving 
topographic  mapping,  subsurface  investigations,  testing, 
and  detailed  computational  evaluations  are  beyond  the  scope 
of  a  Phase  I  Investigation;  however,  the  investigation  is 
intended  to  identify  any  need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realized  at  the 
reported  condition  of  the  dam  is  based  on  observ  ions  of 
field  conditions  at  the  time  of  inspection  along  th  data 
available  to  the  inspection  team.  In  cases  ere  the 
reservoir  was  lowered  or  drained  prior  to  inspec  ,  such 
action,  while  improving  the  stability  and  safety  o  '  e  dam, 
removes  the  normal  load  on  the  structure  and  ma^  obscure 
certain  conditions  which  might  otherwise  be  detectable  if 
inspected  under  the  normal  operating  environment  of  the 
structure. 

It  is  important  to  note  that  the  condition  of  a  dam 
depends  on  numerous  and  constantly  changing  internal  and 
external  conditions,  and  is  evolutionary  in  nature.  It 
would  be  incorrect  to  assume  that  the  present  condition  of 
the  dam  would  necessarily  represent  the  condition  of  the  dam 
at  some  point  in  the  future.  Only  through  continued  cate 
and  inspection  can  there  be  any  chance  that  unsafe 
conditions  will  be  detected. 

Phase  I  inspections  are  not  intended  to  provide  detailed 
hydrologic  and  hydraulic  analyses.  In  accordance  with  the 
established  Guidelines,  the  Spillway  Test  Flood  is  based  on 
the  estimated  "Probable  Maximum  Flood"  for  the  region 
(greatest  reasonably  possible  storm  runoff),  or  fractions 
there  of.  Because  of  the  magnitude  and  rarity  of  such  a 
storm  event,  a  finding  that  a  spillway  will  not  pass  the 
test  flood  should  not  be  interpreted  as  neccessarily  posing 
a  highly  inadequate  condition.  The  test  flood  provides  a 
measure  of  relative  spillway  capacity  and  serves  as  an  aid 
in  determining  the  need  for  more  detailed  hydrologic  and 
hydraulic  studies,  considering  the  size  of  the  dam,  its 
general  condition  and  the  downstream  damage  potential. 
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PHASE  1  INSPECTION  REPORT 


HANOVER  POND  DAM 
SECTION  I 

PROJECT  INFORMATION 


1.1  General 


a.  Authority  -  Public  Law  92-367,  August  8,  1972, 

authorized  the  Secretary  of  the  Army,  through  the  Corps  of 
Engineers,  to  initiate  a  National  Program  of  Dam  Inspection 
throughout  the  United  States.  The  New  England  Division  of 
che  Corps  of  Engineers  has  been  assigned  the  responsibility 
of  supervising  the  inspection  of  dams  within  the  New  England 
Region.  Cahn  Engineers,  Inc.  has  been  retained  by  the  New 
England  Division  to  inspect  and  report  on  selected  dams  in 
the  State  of  Connecticut.  Authorization  and  notice  to 
proceed  were  issued  to  Cahn  Engineers,  Inc.  under  a  letter 
of  November  28,  1978  from  Max  B.  Scheider,  Colonel,  Corps  of 
Engineers.  Contract  No.  DACW33-79-C-0014  has  been  assigned 
by  the  Corps  of  Engineers  for  this  work. 

b.  Purpose  of  Inspection  Program  -  The  purposes  of  the 
program  are  to; 

(1)  Perform  technical  inspection  and  evaluation  of 
non-federal  dams  to  identify  conditions 
requiring  correction  in  a  timely  manner  by  non- 
federal  interests. 

(2)  Encourage  and  prepare  the  States  to  quickly 
initiate  effective  dam  inspection  programs  for 
non-federal  dams. 

(3)  To  update,  verify  and  complete  the  National 
Inventory  of  Dams. 

c.  Scope  of  Inspection  Program  -  The  scope  of  this 
Phase  I  inspection  report  includes; 

(1)  Gathering,  reviewing  and  presenting  all 
available  data  as  can  be  obtained  from  the 
owners,  previous  owners,  the  state  and  other 
associated  parties. 


(2)  A  field  inspection  of  the  facility  detailing  the 
visual  condition  of  the  dam,  embankments  and 
appurtenant  structures. 


(.})  Computations  concerning  the  hydraulics  and 
hydrology  of  the  facility  and  its  relationship 
to  the  calculated  flood  through  the  existing 
spi llway . 

(4)  An  assessment  of  the  condition  of  the  facility 
and  corrective  measures  required. 

It  should  be  noted  that  this  report  does  not  pass 
judgement  on  the  safety  or  stability  of  the  dam  other  than 
on  a  visual  basis.  The  inspection  is  to  identify  those 
features  on  the  dam  which  need  corrective  action  and/or 
further  study. 

1 . 2  Description  of  Project 

a.  Description  of  Dam  and  Appurtenances  -  The  dam  is 
roughly  430  feet  long  consisting  of  a  stone  and  concrete 
bulkhead  abutment  53  feet  in  length,  a  curved  spillway  147 
feet  long  and  an  80  foot  long  auxiliary  spillway,  and  an 
earth  embankment  to  the  right  of  the  spillways,  which  is 
approximately  150  feet  in  length.  The  earth  dike  has  a  core 
wall  of  clayey  silt  which  is  thought  to  be  approximately  12 
feet  wide.  The  maximum  height  of  the  dam  is  in  excess  of  25 
feet.  The  dike  has  downstream  slopes  on  the  order  of  4 
horizontal  to  1  vertical.  Both  the  left  curved  spillway  and 
the  right  auxiliary  spillway  are  broadcrested  concrete  weirs 
with  vertical  downstream  faces  and  inclined  reinforced 
concrete  aprons  to  the  stceambed.  The  left  dam  abutment 
appears  to  be  founded  on  rock  while  the  right,  auxiliary 
spillway  and  dike  were  constructed  by  first  driving  steel 
sheet  piling  to  refusal.  The  low  level  outlets  are  3  foot  by 
4  foot  sluice  gates  located  within  the  left  dam  abutment. 
All  four  sluice  gates  are  presently  operable. 

b.  Location  -  The  dam  is  located  on  the  Quinnipiac 
River  in  a  rural  area  of  the  City  of  Meriden,  County  of  New 
Haven,  State  of  Connecticut.  The  dam  is  shown  on  the 
Meriden  U.S.G.S.  Quadrangle  Map  having  coordinates  latitude 
N  41°31.2'  and  longitude  W  72°49.6'.  Downstream  of  the  dam 
there  is  a  retail  boat  store,  a  sewage  treatment  facility 
and  the  community  of  Yalesville. 

c.  Size  C 1 a  s  s i f i c  a  t i on  -  (Intermediate)  The  dam 
impounds  an  estimated  1800  acre-feet  of  water  with  the  pond 
level  at  the  top  of  the  dam,  which  at  elevation  94,  is 
approximately  27  feet  above  the  streambed  of  the  Quinnipiac 
River . 


d.  Hazard  Classification  -  HIGH  -  The  initial  impact 
area  consists  of  a  retail  boat  store  located  immediately 
downstream  of  the  dam.  Further  downstream  are  a  few 
isolated  structures  and  a  sewage  treatment  plant. 

Approximately  2  miles  downstream  from  the  dam,  the 
Quinnipiac  River  flows  through  the  community  of  Yalesville. 
During  the  recent  storm  of  January  25,  1979,  there  was 
flooding  along  the  river  with  the  most  extensive  flooding 

occuring  at  a  trailer  park  adjacent  to  the  river  in 

Yalesville.  Overtopping  of  the  dike,  even  without  failure, 
has  potential  for  loss  of  life  at  the  retail  store 

immediately  downstream  of  the  dam. 


e.  Ownership  City  of  Meriden 

Meriden  Town  Hall 
Meriden,  Connecticut 
Mr.  Bruce  Marks, 

Director  of  Public  Works 
(203)  63A-0003 

f.  Opera  tor  -  None 

g.  Purpose  of  Dam  -  Recreational. 

h.  Design  and  Construction  History  -  The  dam  was 

originally  constructed  in  1915.  After  a  portion  of  the 
embankment  was  washed  out  by  the  1938  hurricane,  Clarence  K. 
Blair,  a  member  of  the  Connecticut  Board  of  Supervision  of 
Dams,  ordered  the  City  of  Meriden  to  lower  the  dam  3  feet  in 
order  to  place  the  structure  in  a  safe  condition.  No  work 
was  performed  until  1950,  when  the  auxilliary  spillway  was 
constructed.  No  final  certificate  of  approval  was  issued 
for  the  auxilliary  spillway.  On  March  14,  1962,  the 

auxiliary  spillway  collapsed.  It  was  repaired  in  September 
1962,  however,  the  adjacent  embankment  was  still  lower  than 
des igned. 

On  April  25,  1968,  a  75  foot  long  breach  of  the  dike 
at  the  right  end  of  the  dam  occurred  and  drained  nearly  the 
entire  pond.  During  the  autumn  of  1968,  repairs  to  the  dike 
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were  carried  out  including  the  driving  of  sheet  piling  and 
the  reconstruction  of  the  impervious  dike  core  using  a 
"blended  clay-soil  material".  Sluice  gates  of  the  type 
depicted  at  the  end  of  Appendix  Section  B  were  installed  in 
the  early  1970's. 

i.  Normal  Operational  Procedures  -  The  sluice  gates 
are  opened  with  a  gasoline  powered  wrench  approximately  3/4 
of  the  way  when  the  backwater  of  Hanover  Pond  causes 
upstream  flooding.  Care  is  taken  to  limit  the  flow  somewhat 
due  to  the  concern  for  the  facilities  of  the  sewage 
treatment  plant  located  downstream  adjacent  to  the 
Quinnipiac  River.  It  should  be  noted  that  the  gasoline 
powered  wrench  is  stored  off-site  at  the  City  of  Meriden 
Public  Works  facilities. 

1.3  Pertinent  Data 


a.  Drainage  Area  -  83.0  square  miles  of  rolling  to  flat 
coastal  terrain.  The  drainage  area  is  mostly  rural,  with 
the  majority  of  the  developments  being  residential.  A 
portion  of  the  drainage  area  along  Sodom  Brook  includes 
parts  of  the  City  of  Meriden. 

b.  Discharge  at  Damsite  -  Discharge  from  the  pond  is 
from  the  main  and  auxiliary  spillways  and  from  four  low 


level  sluice  gates. 

Outlet  works  (4  sluices) : 
Maximum  known  flood 
at  damsite: 

Ungated  capacity  of 
spillways  at  top  of  dam: 
Ungated  capacity  of 
spillways  at  test  flood 
elevation: 

Gated  spillway  capacity 
at  normal  pool  elevation; 
Gated  spillway  capacity 
at  test  flood  elevation; 
Total  spillway  capacity 
at  test  flood  elevation: 
Total  project  discharge  at 
test  flood  elevation; 


3'  X  4'  at  Invert  el.  70.2 
N/A 

4600  cfs  at  el.  91 

4600  cfs 

N/A 

N/A 

46''0  cfs 


N/A 


c.  Elevations  -  (Ft.  above 

Streambed  at  centerline 
of  dam: 

Maximum  tailwater: 

Upstream  portal  invert 
diversion  tunnel: 

Recreation  pool: 

Full  flood  control  pool: 
Spillway  crest 
(main  -  left) : 

(auxiliary  -  right): 

Design  surcharge 
(Original  Design) : 

Top  of  Dam  (Dike) : 

Test  flood  design  surcharge 

d.  Reservoir 


M.S.L.,  U.S.G.S.  Datura) 


67  (approx.) 
N/A 

N/A 

N/A 

87.5 

87.9 

N/A 

94 

100+ 


Length  of  maximum  pool: 
Length  of  recreation  pool: 
Length  of  flood 
control  pool; 

e .  Storage 

Recreation  pool: 

Flood  control  pool: 

Spillway  crest  pool; 

Top  of  dam  (el.  94): 

Test  flood  pool: 

f .  Reservoir  Surface 

Top  of  dam  (el.  94); 

Test  flood  pool  (el.  100-) : 
Flood-control  pool; 
Recreation  pool; 

Spillway  crest; 

g.  Dam 
Type; 


3400+  ft. 
3400  ft. 

N/A 


N/A 

N/A 

N/A 

1800  ac.  ft.  (estimated) 
1800+  ac.  ft. 


76+  acres 
76+  acres 
N/A 

76  acres 
76  acres 


Concrete  and  stone 
construction  for 
spillways  and  left 
abutment  &  bulkhead. 
Earth  dike  embankment 
with  steel  sheet  piling 
and  clayey  silt  core. 
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Length  (total)  : 

Height : 

Top  Width  (Dike) : 

Side  Slopes  (Dike) : 

Zoning: 

Impervious  Core  (Dike) : 
CutoEE  (Dike  &  Auxiliary 
Spillway) : 

Grout  curtain: 

Other ; 

h.  Diversion  and  regulating 


Type 

Length 

Closure 

Access 

Regulating  Facilities 

i.  Spillways 
Type: 


Length  of  weirs: 

Crest  elevations: 

Gates ; 

U/S  Channel; 

D/S  Channel; 

General; 

j .  Regulating  Outlets  (Four 

Invert ; 

Size: 

Description: 

Control  Mechanism; 

Other ; 


430  ft. 

25+  ft. 

45  ft.  (variable) 

4H  to  IV  (downstream) 

N/A 

Clayey  silt  -  12'  wide 

Steel  sheet  piling  driven 

to  refusal 

N/A 

None 

tunnel  -  N/A 


Broadcrested  concrete 
weirs  with  vertical 
downstream  faces 
147  ft.  (left  -  main) 

80  ft.  (right  -  auxiliary) 
87.5  (left) 

87.9  (right) 

N/A 

Shallow  sand  and  gravel 
slope 

Inclined  reinforced  concrete 

aprons  to  streambed 

N/A 

sluices) 

70.2 
3'  X  4' 

Sluices  with  gates 
4  floor  stand  lifts 
Trash  racks  to  sluices 


SECTION  2:  ENGINEERING  DATA 


2 . 1  Design 

a.  Available  Data  -  The  available  data  consists  chiefly 
of  drawings  and  correspondence  by  the  City  of  Meriden,  the 
members  of  the  State  Board  of  Supervision  of  Dams,  and  the 
U.S.  Army  Corps  of  Engineers. 

b.  Design  Features  -  The  drawings  are  mostly  proposed 
repair  or  alteration  schemes.  It  was  difficult  to  discern 
what  actually  was  used  for  the  construction  of  the  dam  and 
appurtenances.  The  composite  plan  in  this  report  is  based 
upon  the  existing  plans  as  they  relate  to  what  was  actually 
seen  during  our  field  inspections. 

c.  Design  Data  -  There  were  no  engineering  values, 
assumptions,  test  results  or  calculations  available  for  the 
original  construction.  Post  1938  alteration  or  repair 
schemes  were  proposed  in  detail,  although  it  appears  no 
actual  work  was  undertaken  for  the  auxiliary  spillway  until 
1950.  Drawings  for  this  work  are  proposed,  rather  than  as- 
built  drawings. 

2.2  Construction 


a.  Available  Data  -  Borings  and  compaction  tests  by  the 
Hamden  Testing  Company  for  the  1968  embankment 
reconstruction  are  available  from  the  State  of  Connecticut 
Department  of  Water  and  Related  Resources,  a  division  of  the 
Department  of  Environmental  Protection. 

b.  Construction  Considerations  -  No  information  was 
available. 

2 . 3  Operations 

During  heavy  storms,  the  police  check  the  dam 
periodically.  Lake  level  readings  are  taken  only  during 
storms . 

2.4  Evaluation 


a.  Availability  -  Existing  data  was  provided  by  the 
State  department  of  Water  and  Related  Resources,  and  by  the 
City  of  Meriden.  The  owner  made  the  dam  available  for 
visual  inspection. 


b.  Adequacy  -  The  limited,  amount  of  as-built 
engineering  data  available  made  it  impossible  to  perform  an 
in-depth  assessment  of  the  dam.  The  final  assessement  of 
this  investigation  must  be  based,  therefore,  on  the  visual 
inspections,  performance  history,  hydraulic  computations  of 
spillway  capacity,  and  approximate  hydrologic  judgement. 

c.  Validity  -  Except  for  the  proposed  plans  and  the  as- 
built  conditions  as  discussed  in  2.1.b,  a  comparison  of 
record  data  and  visual  observations  reveals  no  observable 
significant  discr epencies  in  the  record  data. 


SECTION  3: 


VISUAL  INSPECTION 


3 . 1  Findings 

a.  General  -  The  general  condition  of  the  dam  is  fair. 
Inspection  revealed  areas  requiring  attention. 

b.  Dam  -  At  the  time  of  our  initial  inspection  the 
water  level  in  the  pond  was  at  elevation  87.9, 
approximately . 

Dike  -  The  earth  dike  to  the  right  of  the  auxiliary 
spillway  was  in  good  condition  at  the  time  of  our 
inspection.  There  were  no  seeps  or  areas  of  sloughing 
evident.  There  was  an  area  of  the  upstream  part  of  the  dike 
near  the  right  spillway  abutment  that  has  not  been  filled  in 
and  appears  to  have  been  used  as  a  ramp  for  construction  and 
maintenance  equipment  to  gain  access  to  the  upstream  edge  of 
the  dam.  This  is  illustrated  in  Photo  1.  There  has  been 
some  erosion  on  the  upstream  face,  the  crest,  and  the 
downstream  face  of  the  dike  adjacent  to  the  auxiliary 
spillway  right  wingwall.  Trespassing  was  evident  on  the 
crest  and  downstream  face  of  the  dike.  The  downstream  face 
has  some  minor  erosion,  but  the  majority  of  it  is  grass 
covered  with  no  significant  signs  of  erosion.  There  is  a 
group  of  trees  growing  adjacent  to  the  right,  auxiliary 
spillway  wingwall  on  the  downstream  face  of  the  dike,  which 
are  shown  in  Photo  2. 

Main  Spillway  -  The  main  spillway  appears  to  have  a 
concrete  downstream  vertical  face  with  an  inclined  concrete 
apron  immediately  downstream,  and  a  horizontal  concrete 
apron  downstream  of  the  inclined  apron.  The  horizontal 
apron  has  broken  into  many  pieces  and  separated  from  the 
inclined  apron;  many  pieces  are  missing,  especially  at  its 
downstream  edge  as  shown  in  Photo  4.  Water  flowing  over  the 
edge  of  the  horizontal  apron  probably  undermined  the  apron 
causing  it  to  crack.  The  cracked  pieces  were  probably 
carried  downstream  during  periods  of  high  spillway 
discharge.  Water  flowing  into  the  gap  between  the  inclined 
apron  and  horizontal  apron  is  probably  undermining  both 
aprons  (see  Photo  5) . 

Auxiliary  Spillway  -  The  downstream  face  of  the 
auxiliary  spillway  consists  of  sheet  piling.  The  upper 
inclined  apron  of  the  auxiliary  spillway,  downstream  of  the 
sheet  piles  is  in  good  condition.  The  lower,  near 
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horizontal  apron  of  the  auxiliary  spillway  is  in  p(X)r 
condition.  It  is  cracked  in  many  places  and  reinforcing  is 
exposed  in  several  areas.  Concrete  pieces  of  the  lower 
apron  are  missing.  There  are  trees  growing  near  the  edge  of 
the  lower  apron  which  may  have  contributed  to  cracking  of 
the  apron  as  seen  in  Photo  6. 

c.  Appurtenant  structures  -  The  low  level  outlets  are 
sluices  through  the  left  dam  abutment  and  ate  operated  by  4 
relatively  new  floor  stands.  The  floor  stands  ate  operated 
by  a  gasoline  powered  wrench  which  is  stored  off-site  at  the 
City  of  Meriden  Public  Works  facilities.  An  upstream  view 
of  the  new  floor  stands  and  of  a  small  portion  of  the  trash 
racks  protecting  the  sluice  gates  is  shown  in  Photo  3.  The 
abutment  itself  is  of  concrete  and  stone  masonry 
construction  and  is  in  good  condition. 

The  upstream  approaches  to  both  spillways  were 
observed  to  be  shallow,  approximately  1  foot  below  the 
crests  of  the  spillways. 

d.  Reservoir  area  -  The  area  surrounding  the  reservoir 
is  partially  developed  with  single  family  residences,  with 
the  remainder  of  the  shoreline  being  wooded  land  or  fields. 

e.  Downstream  Channel  -  The  channel  is  a  sand  and 
gravel  bottom  with  debris  collected  near  the  downstream  edge 
of  the  main  spillway.  Numerous  trees  grow  on  the  bottom  of 
the  channel,  some  of  which  have  caused  deterioration  of  the 
lower  apron  of  the  auxiliary  spillway. 

Several  seeps  were  observed  through  the  rock  ledge 
exposed  on  the  left  side  of  the  channel  just  downstream  of 
the  outlet  structure.  Water  was  observ''d  flowing  from  a  15 
inch  diameter  clay  pipe  located  in  the  left  channel  wall 
downstream  of  the  dam.  This  clay  pipe  probably  provides 
surface  drainage  for  the  road  above  the  left  abutment. 

3 . 2  Evaluation 

Based  on  the  visual  inspection,  it  was  possible  to 
assess  the  dam  as  being  in  fair  condition.  The  following 
features  which  could  influence  the  future  condition  or 
stability  of  the  dam  were  identified. 

1.  Severe  deterioration  of  the  main  spillway  aprons  can 
result  in  undermining  at  the  downstream  toe  of  the 
spillway. 


Deterioration  of  the  auxiliary  spillway  lower  apron, 
even  though  not  severe  at  the  present  time,  can 
present  a  stability  problem  in  the  future. 

Trees  growing  on  the  downstream  slope  of  the  earth 
embankment  next  to  the  auxiliary  spillway  contribute 
to  the  deterioration  of  the  spillway  apron  and 
walls . 

Erosion  of  the  crest  and  downstream  and  upstream 
slopes  of  the  earth  embankment  could  become  worse 
and  compromise  the  integrity  of  the  earth  dike. 


SECTION  4  OPERATIONAL  PROCEDURES 


4 . 1  Regulatory  Procedures 

The  four  sluice  gates  are  opened  approximate] y  3/4  of 
the  way  when  the  backwater  of  Hanover  Pond  causes  flooding 
of  upstream  developments.  Attempts  are  made  to  limit  the 
flow  downstream  to  the  sewage  treatment  facility,  but  only 
when  upstream  flooding  is  not  a  problem. 

4 . 2  Maintenance  of  Dam 

Vegetation  on  the  dam  is  cut  with  a  sickle  periodically 
during  the  summer.  Maintenance  to  the  dam  itself  is  to  be 
accomplished  on  an  as-needed  basis,  however  some  much-needed 
maintenance  has  been  neglected.  A  gradual  gravel  upstream 
approach  to  the  spillways  is  maintained  to  allow  a  crane  to 
move  across  the  dam  during  periods  of  low  water  levels  and 
remove  debris  from  the  trash  racks  and  from  the  downstream 
toe  of  the  dam. 

4.3  Maintenance  of  Operating  Facilities 

Maintenance  to  the  sluice  gates  is  on  an  as-needed 
basis.  The  most  recent  maintenance  was  during  the  summer  of 
1978  when  one  gate  stem  was  replaced  and  at  which  time  a 
crane  removed  debris  from  the  trash  racks  and  downstream  toe 
of  the  dam. 

4 . 4  Description  of  Any  Formal  Warning  System  In  Effect 

No  formal  warning  system  is  in  effect.  In  the  event  of  a 
large  storm,  police  check  the  dam  periodically  and  would 
warn  downstream  residents  in  the  event  of  an  emergency. 
However,  there  appears  to  be  no  set  criteria  for  when  the 
police  should  or  should  not  check  the  dam. 

4.5  Evaluation 


The  operational  procedures  for  the  dam  are  generally 
adequate,  however,  the  maintenance  procedures  need 
improvement,  most  notably  in  the  area  of  the  downstream 
concrete  spillway  aprons.  A  formal  program  of  operation  and 
maintenance  procedures  should  be  implemented,  including 
documentation  to  provide  complete  records  for  future 
reference.  Also,  a  formal  warning  system  should  be 
developed  and  implemented  within  the  time  frame  indicated  in 
Section  7.1.c.  Remedial  operation  and  maintenance 
recommendations  are  presented  in  Section  7. 


SECTION  5:  HYDRAULIC/HYDRO LOGIC 


5.1  Evaluation  of  Features 


a.  General  -  The  dam  is  a  low  storage  -  high  spillage 
type  project.  The  relationships  of  peak  inflow  to  peak 
outflow,  and  of  peak  outflow  to  spillway  capacity,  are 
somewhat  similar  to  a  run-of-the-r iver  type  dam. 

b.  Design  Data  -  No  computations  could  be  found  for  the 
original  dam  construction.  There  was  a  great  deal  of 
controversy  from  1938  to  1950  pertaining  to  the  inadequate 
spillway  capacity,  with  the  result  being  the  construction  of 
an  auxiliary  spillway  in  1950.  Numerous  figures  on  required 
spillway  capacities  and  related  information  are  included  in 
the  voluminous  correspondence  during  this  12  year  period. 

c.  Experience  Data  -  Flooding  upstream  caused  by  the 
backwater  created  by  the  dam  has  been  a  problem  in  the  past. 
At  times  it  has  been  necessary  to  ferry  residents  from  their 
homes  in  boats  due  to  the  flooding.  Recently,  large  flows 
in  the  Quinnipiac  River  downstream  of  the  dam  have  caused 
substantial  damage,  most  notably  to  a  trailer  park  inhabited 
largely  by  elderly  residents.  There  is  every  reason  to 
expect  increased  flows  due  to  a  failure  of  the  dam  would 
cause  a  great  deal  more  damage  and  possible  loss  of  life  in 
those  same  downstream  residential  areas. 

d.  Visual  Observations  -  It  appears  unlikely  that  the 
spillways  would  become  blocked  due  to  debris.  The  sluice 
gates  would  be  subject  to  blockage  due  to  debris  on  the 
trash  racks,  as  is  to  be  expected. 

e.  Test  Flood  Analysis  -  The  test  flood  for  this  high 
hazard,  intermediate  size  dam  is  equivalent  to  the  Probable 
Maximum  Flood  (PMF) .  Based  upon  "Preliminary  Guidance  for 
Estimating  Maximum  Probable  Discharges",  dated  March,  1978, 
peak  inflow  to  the  reservoir  is  74,700  cfs  (Appendix  D-8)  ; 
peak  outflow  (Test  Flood)  is  72,900  cfs  with  the  dam  (dike) 
overtopped  6.3  feet  (Appendix  D15) .  Based  upon  our 
hydraulics  computations,  the  collective  spillway  capacity  is 
4,600  cfs,  which  corresponds  to  roughly  6  percent  of  the 
Test  Flood  peak  outflow. 


utilizing  the  April,  1978,  "Rule  of  Thumb  Guidance 
for  Estimating  Downstream  Dam  Failure  Hydrographs",  the  peak 
failure  outflow  from  the  dam  breaching  would  be  31,700  cubic 
feet  per  second.  This  would  result  in  a  12  foot  wave 
Immediately  downstream  of  the  dam  at  the  retail  boat  store. 
Further  downstream  are  a  few  isolated  structures  and  a 
sewage  treatment  plant.  Approximately  two  miles  downstream 
from  the  dam,  the  Quinnipiac  River  flows  through  the 
community  of  Yalesville,  where  extensive  flooding  occurred 
at  a  trailer  park  due  to  the  storm  of  January  25,  1979. 


SECTION  6:  STRUCTURAL  STABILITY 
6 . I  Kvaluation  of  Structural  Stability 

a.  Visual  Qh::of  v.it:  i ()n::  -  Th<‘  vi;5ual  ins[)octions  did  not 
d  i:u;l  lira'  any  TinmoHTato  r.tabi  I  ity  prohlom;-. .  The  horizontal 
apron;^  of  the  auxiliary  spillway  and  particularly  of  the 
main  spillway  are  in  poor  condition.  Undermining  of  the 
horizontal  apron  of  the  main  spillway  is  probably  the 
primary  cause  for  its  deterioration.  A  gap  between  the 
horizontal  and  inclined  aprons  of  the  main  spillway  makes 
the  inclined  apron  susceptible  to  undermining,  which  could 
lead  to  instability  of  the  main  spillway. 

b.  Design  and  Construction  Data  -  There  is  not  enough 
design  and  construction  data  available  to  permit  an  in-depth 
assessment  of  the  structural  stability  of  the  dam. 

c.  Operation  Records  -  Since  the  collapse  of  the 
original”^  auxiliary  spillway,  and  its  subsequent 
reconstruction,  there  has  been  no  record  or  indication  of 
any  instability.  The  left  abutment  structure  and  the  main 
spillway  have  not  had  any  indications  of  structural 
instability  since  constructed  in  their  present 
configuration. 

d.  Post  Construction  Changes  -  Since  the  latest 
construction  ot  the  dike  and  spillways,  no  significant  post 
construction  changes  have  been  effected. 

e.  Seismic  Stability  -  The  dam  is  in  Seismic  Zone  1, 
and,  according  to  the  Recommended  Guidelines,  need  not  be 
evaluated  for  seismic  stability. 
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SECTION  7:  ASSESSMENT,  RECOMMENDATIONS  AND  REMEDIAL  MEASURES 


7 . 1  Dam  Assessment 

a.  Condition  -  Based  upon  the  visual  inspection  of  the 
dam  and  its  past  performance,  the  dam  appears  to  be  in  fair 
condition.  No  evidence  of  immediate  structural  instability 
was  observed  in  the  abutments,  spillways,  or  the  earth  dike. 
The  primary  areas  requiring  atten+'ion  are  the  inadequate 
spillway  capacity,  the  severely  deteriorated  spillway 
aprons,  and  the  trees  growing  on  the  earth  dike  adjacent  to 
the  auxiliary  spillway. 

Based  upon  "Preliminary  Guidance  for  Estimating 
Maximum  Probable  Discharges"  dated  March,  1978,  peak  inflow 
to  the  reservoir  is  74,700  cubic  feet  per  second;  peak 
outflow  (Test  Flood)  is  72,900  cubic  feet  per  second  with 
the  dam  overtopped  6.3  feet. 

Based  upon  our  hydraulics  computations,  the 
collective  spillway  capacity  is  4,600  cubic  feet  per 
second,  which  is  equivalent  to  approximately  6  percent  of 
the  Test  Flood. 

b.  Adequacy  of  Information  -  The  information  available 
is  such  that  an  assessment  of  the  condition  and  stability  of 
the  dam  must  be  based  solely  on  visual  inspection,  the  past 
performance  of  the  dam,  and  sound  engineering  judgement. 

c.  Urgency  -  It  is  recommended  that  the  measures 
presented  in  Section  7.2  and  7.3  be  implemented  within  1 
year  of  the  owner's  receipt  of  this  report. 

d.  Need  for  Additional  Information  -  There  is  a  need 
for  more  information  as  recommended  in  Section  7.2. 

7.2  Recommendations 


1.  Based  upon  the  rough  computations  in  Appendix  D,  the 
dam  spillway  capacity  will  be  exceeded  by  the  Test 
Flood.  More  sophisticated  flood  routing  should  be 
undertaken  by  hydrologists/hydraulics  engineers  to 
refine  the  Test  Flood  figures.  A  study  should  be 
undertaken  and  recommendations  made  to  increase  the 
spillway  capacity  based  upon  the  refined  Test  Flood 
f igures . 


2.  A  registered  professional  engineer  qualified  in  dam 
engineering  should  inspect  the  deteriorated 
spillway  aprons  and  formulate  recommendations  for 
their  reconstruction  in  such  a  manner  that  future 
severe  deterioration  will  be  averted.  The  engineer 
should  also  evaluate  the  present  overall  stability 
of  the  structure  in  light  of  its  past  stability 
problems.  This  evaluation  should  include  a 

comprehens i\’ e  search  for  as-built  construction 
records  to  determine  its  composition. 

7.3  Remedial  Measures 


a.  Operation  and  Maintenance  Procedures  -  The  following 
measures  should  be  undertaken  within  the  time  frame 
indicated  in  Section  7.1.C,  and  continued  on  a  regular  basis 
where  applicable. 

1.  Round-the-clock  surveillance  should  be  provided  by 
the  owner  during  periods  of  unusually  heavy 
precipitation.  The  owner  should  develop  a  formal 
warning  system  with  local  officials  for  alerting 
downstream  residents  in  case  of  an  emergency. 

2.  A  formal  program  of  operation  and  maintenance 
procedures  should  be  instituted  and  fully  documented 
to  provide  accuract  records  for  future  reference. 
These  procedures  should  include  the  operation  of  the 
sluice  gates  at  least  twice  yearly. 

3.  The  low  level  sluice  gates  are  opened  by  means  of 
floor  stands  operated  by  a  gasoline  powered  wrench. 
The  wrench  location  should  be  quickly  and  easily 
reachable  in  the  event  of  an  emergency.  A  safe 
means  of  reaching  the  floor  stands  should  be  devised 
such  that  the  sluice  gates  could  be  operated  even 
should  the  left  abutment  by  the  floor  stands  be 
overtopped. 

4.  The  trees  adjacent  to  the  auxiliary  spillway  should 
be  removed,  as  well  as  those  trees  and  debris  in  the 
downstream  discharge  channel. 

5.  The  upstream  left  edge  of  the  dike  adjacent  to  the 
right  auxiliary  spillway  wingwall  should  be  filled 
to  the  elevation  of  the  top  of  the  wingwall  and  the 
resulting  slope,  as  well  as  the  rest  of  the  upstream 
dike  slope,  should  be  protected  with  the  appropriate 
rip  rap. 
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6.  Any  eroded  areas  of  the  downstream  dike  slope  should 
be  filled  and  then,  along  with  the  crest  of  the 
dike,  should  be  planted  with  grass  for  erosion 
protection. 

7.  A  program  of  inspection  of  the  dam  by  a  registered 
professional  engineer  qualified  in  dam  inspection 
should  be  instituted  on  an  annual  basis.  The 
inspections  should  be  technical  in  nature  and  should 
include  the  operation  of  the  4  sluice  gates. 

7.4  Alternatives 


This  study  has  identified  no  alternatives  to  the  above 
recommendations  and  remedial  measures. 


18 


APPENDIX 

SECTION  A:  VISUAL  OBSERVATIONS 


VISUAL  INSPECTION  CHECK  LIST 
PARTY  ORGANIZATION 


PERIODIC  INSPECTION  CHECK  LIST 

Page  /j- ^ 

PROJECT  .--.wy/  ^/^/>,  DATR  7.  /  /  7^ 

PROJECT  PHA’l’tlRE  /  >  ,<  /  .  /  .  ■//>,,,  )f  ^ 


'  ARIOA  IIVAI.UA'I'HU 
uAX  '£• 

Great  tleVdCiun 
Current  Pool  Elevation 

* 

I 

'Maximuiti  Impoundment  to  Date 

. Surtace  CracXa 

!  Pavemeiit  Condition 
< 

Movement  or  Settlement  of  Ci>.:.t 

I 

i 

lateral  Movejiieijt 

,  VerlL'.al  Alignment 

1 

I  Horizontal  Aiiyiunent 

Condition  at  Abutment  and  it  eimcrett 
'  Structures 


(’ONDITION 


!  I 


I  r  .  -  /c.  ^ 

i 

I 

t:  /  7 

1 

//'A 

..  /  ..V-  LJ 

/  •,'/  >  ^  .'.S' . 

r  -  ’  A  - 


\  Indications  of  Movement  of  Structural 
Items  on  Slopes 

//A 

Trespassing  on  Slopes 

/  A 

^  i>aougr»i;.g  ox  Erosron  of  Sltves  or  | 

,'JA  \ 

\ 

1  Abutments  j 

1 

1  Rock  Slope  Protection-Riprap  Pailurej 

J  » 

\ 

■  Unusual  Movement  or  Cracking  at  or 

1  Near  Toes 

/  /  ■'  ■■  ■  -  -  ■ 

■  Unusual  Embankment  or  Downstrecim 

! ->  or  ■  ~  'f.'  r  -  • 

Seepage 

Piping  or  Boils 

/  >- 

i 

Foundation  Drainage  Features 

r  A  trOj: 

Toe  Drains 

NA 

^  Instrumentation  System 

r  -r  '  t  Z'iAM  vf  u 

AREA  EVALUATED 


lUKE  EMBANKMENT 


Crest  Elevdtion 


Current  Pool  Elevation 


Maximum  Impoundment  to  Date 


Surface  Cracks 


Pavement  Condition 


Movement  or  Settlement  of  Crest 


Lateral  Movement 


Vertical  Alignment 

Horizontal  Alignment 

Condition  at  Abutment  and  at  concrete 
Structures 


Indications  of  Movement  of  Structure' 
Items  on  Slopes 

Sloughing  or  Erosion  of  Slopes  or 
Abutments 

Rock  Slope  Protection-Riprap  Failure: 

Unusual  Movement  or  Cracking  at  or 
Near  Toes 

Unusual  Embankment  or  Downstream 
Seepage 

Piping  or  Boils 
Foundation  Drainage  Features 
Toe  Drains 

Instrumentation  System 
Trespassing  on  Slopes 


>3  7  7 


O  ^  vt  O  j 

A  JOT  Ui J 

I 

Tr'v-'  /.  /•//■'■  J'  jL*  vt 

JO-'O  z.  A'AO. A / O.  j 

i  ai7~  /  'Z>Bcih  ul"Z  AtT>(A  L-/L 

C;  AJfc-  X  7'  ZcO  /P1/<Q  HT  A  ')(.)XtUOZY 
*5 P/l- -  AAA'i >  t'ABi.L. 

Z</zi 

'  X  '  •  >  Z'ZZr '  .  A''- 

/)Z  i'.  a/taaa  .:a-j  :y/r 

/•;7  LA  A->  V  ZT O  t  Zt-,  '..<L  t-.x-;.  j 

/  -  /  fO/l>-A  O/if  j  ^  A'/x EC.’ - 

-■/  i'jz  '^4Cx'  £  /A>  r  ,V  -.r  /-Z 

aMX'aJ  t,  .  /c.  C  LA 

aJC>a^  ‘6.  r  b  '  M 

ZZaaO La 

A-AA'A'Z.  LATAATA'AJ 
/  JZA'je.  TOr-‘A^A^'AZ 

AAA' A  A 

/Ta'A-.T  A'A^ATLI  /HaaO  'AZHj.  A  t  a  .-'AA 

LL  J<~L~L  P:jH/*f/A>  OAJ  0/z>  5L 


PERIODIC  INSPECTION  CHECK  LIST 


Page  /\  ^ 


pkOJECT  /////  /  r 


PROJECT  FEATURE_^-^i  y  ^  .^7- 


O  'V' r  'y.  ''il,  ^ 

rji  CTlji  c:  BY  ■  /C  /a: 


ARKA  KVAiaiATKl) 

WGK.'v '- ■■  01  i  i' i^LA‘  -ii’Kij’C'i  -.\i. 

OoTLlIT  LiiANNEL 

'  Goncrcii  Conaicion  of  Concrete 
Rutt  or  Staining 
Spalling 

Erosion  cr  Cavitation 
^Visible  Reinforcing 
j  Any  ooepage  or  Efflorescence- 
I  Condition  at  Joints 
I  Drain  Holes 
Channel 

Ixjose  Rock  or  Trees  Overhanging 
;  Channel 

Condition  of  Discharge  Channel 

/'  -b c 


I 


CONDITION 


0  /  lj 


-/r’  r  -X.' 


/  1  '/■  -'r'  '  •'  '■  '  ^ 

!  OA  ‘f  t'  :  r L~- 


1  ■  ho 

^  -  ■.  .v. t  .'C  ^/Ai . 

Z^/b  f  A<;.  AX  -C.h..V)lov'o'^  y' 


TArc'^  A'>ru  l-£yr 

c  l-l A/ ! A  >  A 


C/rvr'ho 


'  I  c  '<■  '  ^  Oi/v-'  Zy^  ^  y  ^  c  ^  ^  ^  f  /c'" 

''A  -''  f  (-  i.~  /'  /✓-r  /  f.J  r /-*  y  '  iL- 


PERIODIC  INSPECTION  CHECK  LIST 


Page  /j  ^ 


PROJECT  // A  ’  /-i/'  /'"yJ 

OATK  7^  /7  7^. 

PROJECT  FEATURE  //J/}/A,  7/.  /  /A  y//. //}/  / 

BY  y/yy.( /'it  ■  >1'.  t/p 

AREA  IIVALUATKO 

- 

conditkjn 

1  JCi'i' 

..  'I'  :>■  1  ..iiW.'.V  WLl:\,  Ai  i’x(yAv.'*i 

- 

And  jISCHAKGi-  CilANNKLS  j 

a) 

Approach  Chaniiel 

1 

/  -y./  y 

i 

1 

General  Condition 

1 

! 

1 

Loose  Rock  Overhanging  Channel 

1 

1 

! 

Trees  Overhanging  Channel 

! 

; 

Floor  of  Approach  Channel 

i 

Weir  and  Training  Walls 

1 

General  Condition  of  Concrete 

1 

Rust  or  Staining 

\  <3  r  '  A 

y'.'A.A'  Af  L.. 

f 

Spalling 

/>  pA  -i. 

A  .  (  A  A  '7  1  A -I-  '7A'/f\JT 

1 

t 

Any  Visible  Reinforcing 

r /^'r  - 

y  ■  c  •'  <!-■ 

Any  Seepage  of  Efflorescence 

/  AC‘/  }  c 

U'-'Tt  V 

Drain  Holes 

A  >OA  t- 

'  z  •> 

c) 

Discharge  Channe-Lh%  ') 

I  _ 

-Gelieral  Condition 

r-  /vz/vj 

! 

Loose  Rock  Overhanging  Channel 

AJOAj  e 

i 

Trees  Overhanging  Channel 

yyee 

/-)  ZJT  A  '/  A  /f "  /£>  Ae.  /C-AH  T 

i 

Floor  of  Channel 

,v'/V  1  i. 

z  /  }  e  zk  ,  -S  /-'■>/-  A  vv/f  y  rP 

L-i A  M  AH  - At  T’ 

f 

• 

Other  Obstructions 

■ 

^-^A.J  :/P  7/.'/r  A>p 

1 

1 

\ 

/'AyriA'. 

—  A}c'  A  A  /.  vaJ  / /  r--.,7 

1 

1 

1 

i 

-L-if/A-  yy.i  O/A-V/,  -/Zz/ra  W/' 

/f-5- 


APPENDIX 

SECTION  B;  EXISTING  DATA 


APPENDIX 


SECTION  B:  EXISTING  DATA 
HANOVER  POND  DAM 


Page 


Dam  Plan,  Profile  and  Sections . B-1 

List  of  Selected  Existing  Plans . B-2 

Summary  of  Data  and  Correspondence . B-3 

Data  and  Correspondence . B-5 


B-4 

to  B-43 


V 


-  -  HANOv-ea 


P  CN  p 


CROSS  section  of  PR0PC£.EP  EARTH  PIKE 


REPAlRS(FROM  PLAN  DATED  fc-io-ie  B/  EARl  GRBERt) 


elevation 

horizonjtal . 

co  o  22 


vertical 


SECTION  B-B 


lO  O'  id  ^C> 


SECTION  A-A 

I  o'  O  l' 


MAIN  SP>»»-V-WAV  SECTION* 


,  -CONCRETE  CAP  OF 
/  SPILLWAY  _ 


SLOPiNGi  CONCRETE  SlAS 


-COMCRETE 

PAVIN<a  <41  (jj 

D> 

-CEMENTED  STONE 
PAViNQj 


TRASH  RACK 


Floor  stands to 

S»uU»C£  OATES 


-bulkhead 

TOP  El  9i  o 


MASONRY  - 

training  wall 


PLAN 


-CONCRETE  CAP  bulkhead  - 


vertical  Concrete  face 


-*/l  ABUTMENT 


J  .  _  .'S'U  .L_  4  -  4.  ...  J 


FOR  PLAN.  ELEVATIONS  AMD  SECTlQMAU  VIEWS 

}  MAIN  SPiLLWAV  SECTION  FROM  PLAN  ENTITLED 
•WANOVER  POND  DAM*  DATED  MARCH  2i,  lR«4i. 

2  AUXILIARY  SPILLWAY  SECTION  FROM  Pi_AN  FOR 
PROPOSED  NEW  SPILLWAY  DATED  MA/,  lP62 
s  earth  p>'k£  plan  and  elevation  from  CAhN 
ENCiiNEERS  Field  s>uRvEy  of  dect,  («>7e,  section 

AS  NOTED 


Sloping  concrete  slab 


— ■  concrete  Slab  paving 


elevation 


MM 

■  1 


\  MASONRY 
'“TRAINING 
WALL 


I  Twis  Plan  i&  a  compiuat\on  rough  fiEuD 
SURVEY  AND  EXISTING  PLANS  FOR  THE  ORIGINAL 
DAM  AND  SPILLWAY  AND  FOR  THE  THEN  PROPOSED  AUXILIARY 
SLUICE  GATES  SPILLWAY  AND  DIKE  REPAIRS  AS  DRAWN  6Y  THE  CITY 

OF  MERIDEN  ENGINEERING  DEPARTMENT  AND  EARl  Git-bERT 
NOT  AlL  topographic  and  STRUCTURAL  FEATURES  ARE 

NECESSARILY  IDENTIFIED  ON  THIS  PLAN 


20^  Jo^  uo' 


6'  O'  Q'  l6’ 


ELEVATIONS  TAKEN  FROM  MERiDEn  CiTy  pATuM 
ELEVAT)0N<3  i7UO\*Vi  OH  ONE  E%‘STiv*G  PLAN  AND  A  L^ATOM 
CONVERSION  TO  mean  SEA  LEVEL  PROVIDED  BV  THE  CiT^ 
OF  MERIDEN 


PHOTO  NUMBER  AND  DIRECTION 


—  former  slope 


CAHN  ENGINEERS  iNC  U  S  ARMY  ENGINEER  DiV  NEW  ENGLAND 
WALLINGFORD. >.0NNECTICUT  CORF  OF  ENGINEERS 

ENGINEER  WAlTmAM.  MASS 


National  program  of  inspection  of  non-fed  dams 


HANOVER  POND  0AM 


OUWNfPiAC  RfVER 


MEWEN.CONNEC  nCJT 


scale  as  noted 


DATE  PES  tSTt 


LIST  OF  SELECTED  EXISTING  PLANS 


February  27,  1939 
No  Title 

Sheet  Shows  Plan  of  Dam,  Profile  and  Section  of  Dike 

"Plans  &  Cross  Sections  for 
Repairs  to  Hanover  Dam" 

Meriden,  Connecticut 
City  Engineer's  Office 
October  1939 

"Repairs  to  Present  Spillway" 

"Typical  Section" 

C.P.  Prann,  City  Engineer 
Revised  August  20,  1940 

Hanover  Pond  Dam 
Meriden,  Connecticut 

"Plan,  Elevation  and  Spillway  Section" 

March  21,  1941 

"Profile  on  Masonry  Dam-Spillway  & 

Earth  Dam" 

City  of  Meriden  Engineering  Department 
April  2,  1941 

"Plans  For  Proposed  New  Spillway 
at  Hanover  Pond" 

City  Engineer's  Office 
May  1962 

"Sluice  Gate  Installation 

Diversion  and  Handling  of  Water  Flow" . 

City  of  Meriden 
March  16,  1968 

"Details  of  Proposed  Repairs 
to  Earth  Dike  at  Hanover  Pond". 

Earl  Gilbert-Engineer 
June  10,  1968 


CN 

I 

(Q 


SUMMARY  OF  DATA  AND  CORRESPONDENCE 


O 

<l> 

in 

on 

1-1  <D 

c  >. 

in 

4-1 

<D  4-1  K 

•»H  (0 

4-) 

3 

C  <0  W 

3  3 

o 

.  o 

o 

SOTO 

0  1—1 

n  -rt 

.H  C 

0  u 

r.  ,H 

C  4-1 

<  t: 

cr> 

m  o 

w 

to 

0 

C  E 

0  1 

a 

o 

•  p 

•p  to 

OT 

■u  c  • 

m  u) 

to  o  c 

4J  a 

W  TJ 

4J 

(D 

•*“1  f— < 

-U 

•p  a  O' 

<v 

•P 

u 

4-> 

Qj  o  e 

(0  «-< 

to  W  -r-l 

in 

P  4-1 

to 

<0 

U  E  C  10 

-c  O 

Tl  W 

c  to 

to  o 

1  a 

P 

•rH  (0  W  Tl 

p  o 

to  o 

E 

4J  Tl 

O  >1 

o  0  n 

p 

o  o 

to  4-1 

0  C  4-1 

-H  o 

4-J 

p  • 

OT  P 

P  o 

Wl 

C  0)  0  o 

O'  to 

O'  >1 

3  C 

to  3 

o 

U  --1 

0  o 

0  M  to 

o  c 

O  pH 

p  tr 

U  -t* 

rH  <0  -P  x: 

-H  cr 

.H  C  3 

0 

*iH 

<D  C 

u  c 

(0  -H  o 

o  o 

O  O  M 

OT  U  4->  to 

>  -P 

•O  4) 

6  aTj  4J 

Jj  TI 

P  M  M 

•H 

P  44 

O  "D 

OQ  > 

P  CO 

•o  to 

•D  to  -P 

3  • 

3 

C  C 

D  C 

o  o  O 

>(  c 

>.  o  a 

0  OT 

0  4-1 

to  *P 

to  M 

Cb  -U  U  OT 

33 

33  P  OT 

P  > 

u  o 

33  a 

. 

W 

44 

e 

•H 

0 

E  OT 

•  p 

OT 

0  E 

O' 

a 

TO  E 

U  to 

P  C  pH 

U 

w 

c 

P  to 

P 

■p  w  to 

'rp 

*r^ 

> 

•fH 

p 

to  p 

OT 

to  c 

(C 

to 

4-1 

U 

0 

c 

<3  4-1 

pt  pt  0 

rH 

< — ( 

C  4-3 

03 

m  44 

O  0 

ffl  -p  -p 

CQ 

03 

3  P 

(V 

to 

0 

p 

>  OT 

O  3 

j:2 

s 

(1) 

3  C 

•  -P  OT 

• 

• 

U  o 

4J  C 

0  o 

S  u  o 

S 

O 

c 

to  0 

OT  -P 

P 

C 

O  03  0) 

4->  -P 

O  OT 

0)  4-t  O' 

<u 

o 

0)  P 

OJ  >0 

to  OT 

OS  -P 

O  0  c 

0 

o 

>  0 

OT 

4->  -p  P 

•p 

> 

C  0 

c 

c 

to  -p 

W  P  c 

QJ  > 

p  p 

01  Tl  u 

<v 

01 

33  P 

4.H 

O  QJ  £ 

p  p 

s  o  o 

p  p 

p 

0) 

3 

3  S  to 

0  0) 

o  PH  a 

to  to  T> 

fO 

to 

3  a 

C 

or  c  44  a 

os  to  3 

pH  0  P 

rH 

pH 

<3  3 

0)  >1  to 

0)  D 

a  s  (0 

u  ta  fn 

a 

o 

Z  CO 

s 

p  JD  P  X)  CO 

June  19,  Files  Sanford  H.  Wadhams  Meeting  of  Board  of  B-23 

1941  Chairman,  State  Board  Supervision  of  Dams 

of  Supervision  of 


ntoricd 
Jiy _ 


WAVr.K  RLSui'i.Ja’S  COi,:'U<ilGN 
'•Li^!:KVlG!:;N  Oi’ 

IIJVENTORY  DATA 


,-lL'  «T-  TT’^Jc  >*=>^>3 

Maine  of  Diim  or  I’liiul  Om^Jovi-K 

(ioili*  No. _ ^  ^  ^  _ _ 

Uc.ifi,;. I  SLj'eoL  1  uoat  i:'i;  _ 

Town  _ _ 

U.S.G.y,  Quail.  r\i.  _ 

Name  of  Stream  v'\> u  i  v-O i  /Ic  N >  V/t. 

Owner  ' _ C.vv/  /t«  -  ff',  >>  ._C22^4 

Address  MB'  /O. 


""  7P_r7<?,.6 

r  C- 

r  w/-  3  /•  2 

cT-  ^  o 


\/\h/  T^/Z 

a<. 


/O 

f/C 

•7/7J? 


_ _ .I]:; _ _ _ 

I'aml  Ui-<  d  J  ar  P  t  a  i. 

. ^ 

lUnujiJvi  ion -5  of  lAnid:  Widtn  1 000  ft  b  r  Li’r.VM  3  y  00  ri.cT _ Area  .t»«s—'^Ci?<r5 

Total  Denylh  of  U<un  lOo  •fct.T' _  L<  .ijitii  a:'  F3plj..U'/ay  FtTcT 


lOo 

'  f  c  t  T‘ 

ld<  .,'S' t 

i-  f\<>r 

c  'v£> 

of 

t  real  a 

Bed 

(O  f iV  T 

liove  F 

■  P i 1 iway 

(1  ''  u  i  T 

'lypi:  of  Spillway  Con.sia  act.' on  co  fJcgC  j  c  /i  j  r-o/v'  _ 

Type  of  Dike  Con.struction  Coh  <:  n^;  Tt~ _ 

Dovmrtrerjn  Conditions  Qi..>i/\.'a.'i  PjAc  fnv/tU, _ *74? 


ry  of  File  Data  <^i  >*  i  ni  Fou^t'k-S 


Suirma 


kciii.irks  i».)  P/' Ai^i^i-AftS 


t  **•  rtff 


Claps  ft 


(-1^  #  I  I  E-1  #1 1  l  -l  I 


0  u  . 


July  16,  1928 

Connecticut  Gas  Products,  Inc. 

South  ileriden,  Conn. 

Gentlemen: 

I  hereby  aerre  t^-ls  fornal  rotlce  on  th-^  Connecticut  Gas  Products, 
Ine. ,  the  owner  of  the  Pano'^er  U.k'i  •>cn''.  s  the  «tuirnlplno  RiTor,  at 
South  Meriden,  to  place  tM-  a*ja  in  u  .lafe  condition, 

I  would  recpectfullv  refer  you  to  Chapter  171,  Sections  3056  to 
3063,  luni ,  Co.’.nccticot  General  Statutes  of  1Q18  [Title  XSLX, 

Chapter  180,  oeotiana  SCi'l  to  3008,  inclusive,  Connecticut  General 
^tutjtes,  Rerision  of  1930).  A  booklet  containin,»  a  copy  of  the  laws 
ard  re^ilations  re»ardl.';q  Inspections  of  dams  by  the  Board  of  CItII 
Sr."inecrs  is  subaitted  herewith. 

Under  date  of  May  ‘.u ,  1938,  I  receiveri  tj;  applicat  ion  in  -.vriting 
frua.  the  Stite  Hijhway  Corunissioner  in  •••'hich  f^e  stability  of  this  dam 
Was  questioned,  and  ciiiln'.-  to  ny  nttentioii  that,  should  the  dcun  fail, 
danace  '.-ould  be  June  tu  r -ie  hi;»tv.ay  bridpa  (Route  "70)  over  the 
5,uir.nlplac  River  a  short  di  itunce  south  oi‘  the  dan. 

I 

Actini:  under  Section  305.1  (General  htntutes  o:  1  18)  I  forthwith 
visited  th.e  aai.i  on  Ju;e  p,  luSfl.  At  thu'  ti.u'.  the  reoervolr  was 
nearly  filled,  so  cr.ly  a  prel Iniinasy  eza  iln-t :  i',n  coulu  ho  .laoe.  I 
advised  your  lir,  Fouser  to  keex>  the  hlo'.^K  ,  f  -'utes  oper.cu,  -’nd  when  tne 
resei'vc  lr  uc  s  down  at  ut  .six  feet  to  notify  ne  ,  so  th  jt  a  complete 
exaiilnotlon  could  be  mode.  !..r.  Pouuer  c/irried  out  the  ■  a  In.stmctions 
end  u  Jvisod  me  about  Jure  r.O ,  that  *.h  e  reuervoir  level  n.-id  .dropped  the 
requir'd  fincunt.  At  thut  tlr-e  I  wm  ,*r.  witness  in  an  important 

case  In  Superior  Court  of  Fairfield  County,  and  no  tine  was  available 
from  that  case  until  after  June  27.  ilenvy  rains  Jure  26,  27  and  28, 

Q  total  of  noEsriy  5  Inches,  raised  the  level  of  the  reservoir  n.'ii 
delayed  the  inspection. 

I  vms  a^aln  notified  by  Mr.  Fouser  on  Ji;ly  0,  193B  and  arranged 
to  cake  the  inspection  July  12,  1930.  Actiiv::  v/lthln  the  aut.ority  of 
the  statutes,  I  called  in  Mr.  .^hepurd  3,  i  aimer  of  1  orv^ioh  ,  Member  of 
the  Board  of  Civil  Sneineers  frou  the  Aecc-nd  Congressional  District, 
for  consultation  and  advice. 

At  the  tine  0f  the  inspection,  the  reservoir  was  pructloally 
empty.  The  blowoff  gates  were  open,  but  i-casures  were  being  taken 
to  close  these  gates  under  an  alleged  order  of  the  Health  Officer. 

Hanover  Dan^has  been  in  existence  at  this  site  for  a  long  period 
of  years.  From  the  inspection  it  appeared  that  the  original  dam  was 
about  0  feet  high  above  the  bed  of  the  stream.  The  downstream  fees 
of  this  original  dan  is  dry  rubble  sandstone  masonry  eonsletlng  ef 
large  stone  well  laid  with  elese  joints.  It  is  probable  that  this  n 
substantial  nasonxy  wall  was  baoked  up  with  an  earth  embankment. 

It  further  appeared  from  this  inspect ion  that  this  original  masonry 
dan  was  raised  about  tvik  feet,  as  indicated  by  twe  lines  of  heavy 
IS**  X  12”  squared  tlmbeiv,  that  show  above  the  masonry.  These  tinbers 
were  doweled  together  and  were  apparently  backed  up  by  a  mortar  made 
with  Hoaendale  esnent.  Doth  ef  these  timbers  are  la  a  very  bad  state 
ef  deiay. 


The  dam  was  evidently  raised  again.  This  tizae  a  timber  crib  waa 
constructed  on  the  old  dam.  On  the  dov.nstreaiu  side  this  crib  was 
faced  with  six  heavy  timbers,  about  12"  x  12",  doweled  together,  and 
tied  across  to  the  back  timbers.  Seme  of  ths?e  timbers  are  partially 

decayed. 

Another  raise  of  about  12  inches  w?3  riacle  later  when  an  inclined 
concrete  slab  about  12  inchea  In  thicknerr.  was  placed  on  the  top  of 

the  dam. 

There  is  er.  eabankment  on  the  upstream  side  of  the  dam,  the  tap 
of  the  e’-hnr.Vr.c*’.t  belr..'»  substantially  3  feet  below  tl:e  spillway  level, 

Tho  total  height  of  the  present  da.':;  to  spillway  level  above  the 
river  bed  dovjnstroan  is  17  feet. 

As  tc  the  foundotior.s  of  this  dam,  there  is  an  outcrop  ef  redX^ 
sardstene  at  the  ensterl"  side  cf  the  blowoff  charirel ,  There  ire  no 
rock  outcrops  in  the  river  bo  .  .xt  the  easterly  half  of  the  spillway 
c’ownstrer.*,  a  rath'^r  lr>''’e  rocket  has  been  foiL-'.ed,  avera^inv  about 
4  feet  in  dep*>.  There  is  -i  tiriber  crib.-.ork  in  this  pocket.  In  front 
of  the  westerly  half  of  the  spillv/ay  those  ure  evidences  of  tlnbor 
supports  for  ur  inclined  dock  ''pron  extft.'’fli  :.e  southerly  from  the  dan. 
It  is  probable  that  this  apron  originally  exteried  the  full  length,  of 
the  spillway. 

In  plan,  the  spillway  section  of  tho  dar:  1:  a  curve,  concave 
toward  t!.e  s-^uth,  with  a  straight  section  at  its  easterly  end.  Heavy 
masonry  abutments  are  located  ^jt  both  ends  of  tl.e  spillv/ay.  The 
blowoff  gates  are  located  at  tho  southerly  end  of  a  channel  eaatorly 
of  the  spillway. 

Tho  total  length  of  the  .splll'way  ia  171  feet.  The  masonry  wall 
over  the  gate  bulkhead  is  2  feet  hii^.er  than  tho  spillway,  with  a 
length  of  about  43-1/2  feet.  The  top  of  the  etisterly  abutment  l.s  3 
feet  above  the  spillway,  and  the  westerly  abutment  is  4.3  foot  above 
the  spillway.  From  information  offered  by  a  former  employee  at  this 
factory  site,  tho  high  water  nark  of  this  reservoir  is  about  40  inches 
above  the  spillway. 

Prom  the  westerly  abutment  westerly,  a  heavy  earth  embankment 
extends  to  the  fore  bay  channel.  Tills  channel  is  about  20  feet  in 
width  and  extends  aoutherly  about  400  feet.  At  the  southerly  end 
ef  this  charnel  new  ereosoted  wood  gates  have  been  installed 
eomparatirely  reeently. 

The  area  of  the  present  watershed  tributary  to  this  dam  la 
about  83  square  miles.  I  estimate  that  a  height  of  40  Inches  of 
water  over  the  spillway  means  a  dlsoharge  of  about  44  oubic  feet 
per  second  per  square  mile.  The  total  freeboard  ia  about  4.3  feet. 

A  diseharge  with  this  depth  of  water  over  the  spillway  means  a  dis- 
e.harge  of  about  67  eublc  feet  per  second  r«r  square  mile.  The 
maeimum  flood  disoharge  for  a  watershed  of  this  eomparable  area  ia 
about  169  cubic  feet  per  second  {>er  square  mile.  The  large  pondage 
ia  of  great  value  la  eontrolling  the  high  flews.  I  sn  ef  the 
opinion  that  quits  frequently  there  is  considerable  depth  ef  water 
passihg  over  the  spillway. 

As  a  result  ef  my  inspection,  I  have  concluded  that  there  are 
two  partioular  items  that  make  this  dam  such  a  hazard  that  the 
breakAma  awav  ef  same  would  endancer  life  and  t>raT)«rt.v. 


(1)  The  conditions  of  tiio  two  lines  of  timber  above  the  masonry 
wall  and  the  material  backin,;^  up  these  tiinbers  are  such  tliat  a 
structural  weakness  could  easily  develop.  The  ti^ibers  are  no  longer 
capable  of  aotins  as  a  support  and  the  material  in  back  of  these 
timbers  is  of  poor  quality. 

(2)  The  condlt^ns  in  the  river  hod  south  of  th*e  dam  are  very 
hazardous.  At  the  eRterly  half  of  the  ..sillway  the  discharge  from 
the  spillway  has  a  tendency  occur  ut  tiie  too  of  the  dam.  The 
power  of  this  dlsohorro  is  indicated  by  the  fact  that  all  the  stone 
fill  and  timber  upron  have  been  wash  d  out  fcy  those  high  flov.a.  V/it>i 
frequent  l^^rre  depths  of  water  passir.;  over  the  spillv/ay,  the 
scouring  action  is  great. 

The.''e  two  hazards  indicate  that  the  dan  night  break  away  either 
by  a  gradual  washing  nut  cf  the  erabar.Knent  si.d  walls  back  of  tho  face 
tinbers,  or  by  ovorturi.li.g  caused  by  scouring  of  tho  material  at  the 
toe  cf  the  duiu. 

dnCvh'C'.lNDATIC.'JS 


lu  aocarJance  tir*  juthcrl  i-ru \.'i  iod  in  the  Oeneral  statutes, 

I  hereby  order  tho  follow! r.g  repairs  made  sc  as  to  place  it  in  a  safe 
couditxOni  ' 

(1)  Gut  out  the  tv.c  lines  cf  si  .her  above  ti;o  masorjry  and  replace 
with  caucrit  posts  and  rabble  aasonr/  facii-i,',  or  so.oe  ot.’ier  praor.ical 
and  auoopta'ble  riotbod. 

(2y  ilaplaca  any  oLl’ni'  tu'fcer  ah<>v5  tlioso  twa  lines  wherever 
necessary. 

(3)  Provide  tlie  necessary  ti  abor  supports  and  replace  the 
dc.-jnstrear,  inclined  wooden  apron.  Fixl  in  between  the  timber  supports 
witli  stciie ,  which  can  be  obtained  from  the  river  bad  southerly  of  the 
dam.  Use  heavy  planking  foi'  the  upron,  and  have  tlio  top  of  tl'.ls  apron 
at  the  dam  at  substantially  the  level  of  the  third  timber  above  the 
old  masonry  dam. 

These  recommendations  represent  the  Siinluum  amount  of  work  that 
can  he  dene  to  place  this  Jnm  in  a  reasonably  safe  condition.  You 
sliould  take  immediate  steps  to  engage  a  competent  engineer,  re  gibbered 
in  Connecticut,  or  an  experienced  oontractir.-i  organization  v/ith  a 
registered  enelnoer^to  make  these  necessary  repairs. 

By  letter  dated  July  13,  1938,  I  advised  you  that  the  gates 
might  be  closed  and  the  reservoir  filled  to  a  level  about  4  feet  „ 
below  the  spillway  level,  and  that  tl.ia  level  should  be  maintained 
substantially  as  ordered  up  to  October  1,  1936.  Unless  th  j  repairs 
as  outlined  .are  O(anploted  by  that  date,  consideration  must  then  be 
given  to  opening  the  blowoff  gates,  and  drawing  out  tho  water  entirely. 

I  will  be  pleased  to  have  you  advise  me  of  the  receipt  of  this 
report.  i’Lans  for  repai»«are  to  be  sub.nitted  for  my  approval.  I 
assure  you  that  I  will  cooperate  In  any  possible  way  to  expedite  these 
repairs. 

Respectfully  submitted, 

/V  c.  i:.  Blair 

lieaber.  Board  of  Civil  Engineers 
Third  Con.’ro3sionol  District 
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Bon.  Francis  R.  Danahsr,  llayor 
City  Hall 

«erid«n.  Conn. 

ear  l^yor  Danabsr: 


P.  0.  Bo(X  236,  Saw  BaTsa 
Bareh  15,  1940 


H  Thank  you  for  your  latter  of  Heroh  ICth.  Tou  speak  of  ny  balag  "lenient 
^n  the  Kattar  of  tha  Haaorar  Dam.  I  prefer  the  word  •aooparative",  and  that 
I  hare  endeavored  to  be,  during  all  the  discussions  that  have  bean  had. 

■0'..eTer,  whan  I  have  bean  commlsaloned  by  the  executive  of  tha  otate  to 

srform  certain  functions  as  per  Statutes,  I  nust  dlsaharga  these  to  the  bast 
of  ray  ability.  I  ara  sure  that  the  figures  presented  la  ray  latter  of  Barob 
l&th  shoving  computed  discharges,  show  vary  clearly  that  I  oonaldared  all 
Actors  very  carefully,  and  even  then  tha  corapatad  disabaxga  vas  nearly 
IToubla  (11,000  cubic  feet  per  second)  the  amount  the  dera  as  reconstructed 

BPlll  discharge.  Thera  la  no  question  in  ray  mind  hut  that  the  discharge 
ipaolty  la  woefully  Inadequate. 

As  to  the  watershed  area,  the  net  area  of  03  square  ailaa  la  oozraot, 

■ad  does  not  Inoluda  tha  Broad  Brook  watershed  area.  The  total  groea  area 
ributary  to  Hanover  Daw  la  95.0  square  miles.  Dlvsrslons  from  this 
watershed  are  as  follows: 


Plalnvllla  0.5 

1  Hew  Britain  2.4  - 

Couth  ington  2.3  "  " 

New  Haven  (Proapoot)  1.7  ”  ” 

Uerlden  (Broad  Brook)  4.7  "  " 

i  TO  ” 

■jjlM  Area  83.4  •  •  -  figure  uaed  62  sq.  nilea 

The  only  reason  that  I  did  not  bass  my  oomputatloma  on  the  gross  area  of 
square  miles  Instead  of  the  net  area,  was  on  account  of  the  eomparatlvely 
■■Hat  topography  in  the  ^ulnnlplao  River  watershed.  Undoubtedly  at  tlmee  of 
"  T  Xhrge  flood  some  of  the  diverted  areas  will  dlsaharga  Into  vulnnlolae  River 
*nd  add  their  voluos  to  the  runoff  of  the  63  square  milaa. 

Refarrlng  to  your  quotation  from  Col.  Bregdon'a  sepert  datad  Aug.  19 
IWO,  I  must  Qsk  you  to  read  tha  whole  paragraph  -  '•Jmr  determlnina  sdIUmv 
Xo£  iw  «b«re  fallura  will  not  neoeeM^Iy  nmlt  In  leas 

_  life  or  severe  property  damage,  the  requirements  are  not  as  severe,  and 
▼ary  with  the  Individual  oaee.  Usual  conditions  einulatlng  the  worst  stozm 
New  England,  with  an  laeresEe  in  the  ezperieaoed  zumoff  factor,  are 
suwd  to  determine  the  spillway  design  flood  whieh  is  routed  through  the 
sureharge  storage  to  determine  the  length  and  surcharge  of  tile  ^lUway. •••••* 


0.5  aq.  milaa 
2.4  •  • 


Net  Area 


c)4.7 

TO 

83.4 


>  figure  uaed  62  sq.  alias 
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Th«  Btataiaeut  in  thia  quoted  pi.ratjrap^  is  substantially  tha  way  wa 
arrlyed  at  our  re^ulraijsnts  for  lianoyer  Datu.  All  factors  were  carafully 
welgbed.  If  .ve  bad  followad  tba  goTemijBnt  ijaetbod  Inlta  entirety,  the 
computed  discharge  would  be  18,000  oubi.j  feet  per  second. 

In  roravd  to  your  Btatrt:.>.;L  -  ’’.a  do  ..^t  feel  that  there  is  any  danger 
of  loss  cf  life  arid  little  or  no  danger  of  loss  of  property  ahould  the 
iianovor  Uaii  or  its  ubutcents  fall”  -  1  am  really  surprised  at  such  a 
tateuent  in  vLovi  of  the  well  knovm  oonditiona  southerly  of  the  dam. 

.  y  dntn  ir.ris  tliut  there  several  dame  eoutharly  of  Ilanorer 

2:^  v/'un  your  -■rtjr.d  Droo/t  r'.eaervoir  was  ocrstrjr:t*d  in  1914.  These  \/ore 
per^ver  :lry.i3  then  opor&ted  by  the  following  ovners: 


The 

oernlr. 

fi’i^ . 

C.  I 

.  Y.-le 

*  -J  .  >• 

Oc 

• 

rnt<i 

rr.nti  rij 

i.l  . 

1 V 

o  r  Jo 

4  •  •  « 

'allisce 

c  ;■  r 

nt. 
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feru 

U'.h  of 

all 

fora 

tl  c  re 

t  i  ‘ 

1  r 

C  I  ot 

T  tiffs 

in  the 

.uir. 

If  c 

,y  tbr 

3rd  ti.d 

pi- 

c  i  rt 

that  the  Interr.atlcnal  Silver 
not  suffer  t  free,  failure 


Oor-iptny  and  a.  'allacf 
of  i-enover  uoiu? 


c/.  Jons  ..  f 


Co.  would 


•  let  jtout  Mjh'.vcj  daij  .£  if  hero  ©i  sboi.ld  ieil?  Tl'u  first 
coxpleint  T  rrc?l7ed  v.f.i  frrr;  the  -fc:to  ty  epart.’.u.ut  in  lJ3e  in  which 

concert.  .  r.r  crpresr-cd  ct.  tV  r  c.naiti  li  of  i'anover  iiax  and  .how  n  failure 
would  'iat'!.'©  the  bridge  .'^ifh'.ry  Kt  Jeut-h  ieriuea.  Tha  new  i'all 
i^venue  brid:'e  at  .allln,^ford,  and  several  other  highway  oroctin'js  iilgbt 
also  ruffer  doxaye.  Then  ajsin,  please  r<*ric...ih.'ir  that  lawsuits  are  now 
pendinij  in  rogard  to  damn  's  frox  tha  193. i  falluro.  I  also  hare  knowledge 
that  some  owners  along  t.he  riv'^r  are  ccnt3.'nrli*tL.,;  suits  for  dsoegss  from 
the  1938  failure. 

You  refer  only  to  the  spiilv/ay  or  its  abatnients  in  apeauing  of 
possible  failure.  You  ahould  remerabar  th.nt  tire  earth  aabanlacont  ’.vestarly 
of  the  west  abutment  la  also  subject  to  r-nilurs. 

/  As  natters  now  atenl,  I  want  to  renew  ny  offer  of  cooperation. 

However,  v;e  are  not  in  ay.rseaeut  on  several  fur..pu . 'ntal  .'aett.ors  in 
oonnection  .vlth  Hanover  liax.  I  cannot  ylelu  on  these  natters  when  all  ny 
ervilncorln.^  knowledge  and  trainin’,  indicates  th«t  the  facts  ore  oioarly 
defined,  and  I  would  be  guilty  of  violating  my  oouaiasion  if  I  did  not 
insist  on  the  dan  being  constructed  in  accordance  with  the  Otatutea. 

I  have  certain  Ideas  of  whit  .if^ht  be  done  v^ith  Ilanover  Dam  th'tt  .;l,jht 
bring  it  up  to  i.iy  re iuiramunts,  but  any  ol’an>',e  \/ould  mean  edditional 
expense  to  j'ou.  I  would  not  care  to  dlscuaa  tl.ose  aattern  exce.  t  v/lth 
the  entire  Board  of  iuporvision  of  iians. 

If  your  engineer  hno  ni.y  pi’opoyals  to  rx-ike  regardii.g  the  reconstruction 
of  this  dnr.  to  allow  for  anrle  spillway  ct-.,  city ,  I  will  ba  pleased  to 
receive  them,  I  think  he  must  first,  however,  convince  hlnself  that  the 
Statutes  clearly  apply  to  thin  daii.^ 
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I  will  b«  pleased  to  disouae  this  matter  with  you  ftirthar,  or  If  foa 
afar,  you  may  requsat  a  nation  with  the  whole  Boar4*  Xu  any  oramt,  Z 
ipa  to  hoar  from  you  la  a  few  days. 


Lb 


GRB 

c-S.H.'.Vadhama 
S.B. Palmer 


▼ary  tnd.y  yoara, 

(}/m^ 


Uamber,  State  Board  of  Saparrlaioa  of 
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.  .  w.  ^ujk.  iHow  *iavac 

I^'aroh  21st,  1040 


Lieut.  Col.  J,  6,  Dragdon 
District  Snglneor 
U.  3.  Engineer  Office 
Providence,  R.  I. 

Dear  31r: 

The  City  Engineer  of  I'.eriden,  Connecricut,  hi^s  bended  ca  a  copy  of 
your  letter  dated  January  5,  1940  addressed  to  lir.  7.  J".  ijulllvan, 

Adnln5 strntor,  'V.F.A. ,  in  wMoh  you  ntated  that  the  project  for  the 
reconstruction  of  Eonover  Lou  for  the  City  of  Meriden  was  not  approved 
ui-on  the  basis  of  the  data  subiiltted. 

The  lloriaen  authoritlai?  have  raquest.'d  iue  to  write  you  and  review 
the  data  in  regard  to  this  proposed  reconstruc tlor.  that  has  been  con¬ 
sidered  and  the  erdera  issued  by  i:«,  aa  a  member  of  the  iitate  Doard  of 
oupcrvialon  of  Dams. 

The  condition  of  this  dta.  first  came  to  li.y  attention  in  1930  when  a 
complaint  was  made  by  a  lower  riparian  owner  in  ;vhloh  the  stability  of 
thin  structure  was  questioned.  In  aooordanue  with  the  General  Statutes, 
cn  order  was  issued  by  am  to  the  then  owner,  Coimeotiout  Gae  Products, 
Ino. ,  to  place  this  dam  in  a  safe  condition.  Certain  data  collected  at 
that  tl^e  ia  pertinent  to  the  present  problem. 


V/atorshed  area  -  83  square  miles  (net) 

Length  of  spillway  -  171  feet 
Freaboerd  at  west  abutment  -  4.3  feet 

Additional  oplll'vay  diachnrge  over  bul>headB  at  sluloa  gates  - 

length  43. S  feet.  Level  is  Z  feet  hlr^her  than  present  spillway 
nol/jht  of  dam,  river  b-^d  to  top  of  aplllway  -  17  feet 
Laxlmuc  hl.gh  water  as  reported  by  an  old  resident  in  this  vicinity  - 

dO”  -  67  ou.ft./seo./si.ml. 


The  mnxlmam  cross  section  of  the  d?.’m  prepared  at  the  time  of  ny 
investigation  is  aubmlttod  herewith.  This  oross  section  indicates 
the  successive  raises  of  this  da;,  over  a  long  pwrlod  of  years.  14y 
order  at  that  time  was  for  certain  repairs  to  place  the  dam  in  a  safe 
condition,  aa  follows: 


1.  Cut  out  the  two  lines  of  timber  above  the  masonry  and  repleoe 

vdth  cement  posts  and  ru'^bl#  masonry  facing,  or  some  other 
practical  end  eooeptabla  method. 

2.  Replace  any  other  timber  above  these  two  lines  wherever  necessary. 

3.  Provide  the  necessary  timber  supports  and  replace  the  downstream 

inclined  wooden  apron.  Fill  in  between  the  timber  eupporta  vdth 
stone,  wfaleb  can  be  obtained  from  the  river  bed  southerly  of 
the  dam.  Use  heavy  planking  for  the  epron,  and  have  the  top  ofn 
this  apron  at  the  dan  at  substantially  the  level  of  the  third  i 
timber  above  the  old  masonry  dam.  " 


'  In  the  flood  which  aooompanied  the  hurricane  of  Septendier,  1938, 
tbt  eritankment  that  formed  the  easterly  aide  of  the  old  forebay  channel 
eifiek  extended  from  the  westerly  and  of  the  dam  southerly,  20  feat  wide 
^jli  about  400  feat  long,  waa  overtopped  end  failed. 

The  dem  ia  now  owned  by  the  City  of  Meriden.  The  City  of  Itarlden 
■K  taplaoed  the  washed  out  portion  of  the  dam,  at  its  westerly  end, 
heavy  earth  ambankmant 


I 
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Senford  II.  Wadhaca ,  Ohalroan  of  our  ooaro,  r.ha  aaxa  Novenibcr  Cd,  lyd'i, 
tb«  three  reooiuaeiviatlona,  tliet  I  had  proviouuly  made,  ae  referred  to 
iliOTe,  were  thoroughly  dlaouosad.  I  further  advised  Kayor  Danaher  that 
If  the  elevation  of  the  crest  of  the  splir.vny  was  pexnanently  lowered 
three  feet,  thereby  Increasing  the  depth  of  the  spillway  trouf^,  I  would 
issue  a  penalt  authorizing  oonstractlon  of  the  spillway  In  accordanoe 
with  ths  three  reoommendatlona  with  th^  :;odlf Icutlon  of  this  lower  spillway. 


Ly  reasons  for  aocoptlng  the  design  with  the  spillway  lowered  three 
feet  were  as  follows: 

(l)  The  spillway  as  uodlfiod  ivoall  be  capable  of  passing  water 
at  the  rrte  of  obout  ll,0r/0  cu.  ft.  per  -lecord  •  13£  cubic  feet  per 
second  per  square  laile.  This  1:^  et  le.'^ist  doubl'i  the  oapaolty  of  the 
old  splllv/ay. 

(£)  The  riaxiiuum  floou  flow,  prior  to  t!,o  Iv.wl  hurricane,  according 
to  tho  best  Infonoutlon  available,  was  about  Cl  cubic  feet  per  second 
per  squore  dlle.  In  the  lD3e  harrloana  flood  Gepteaber  21,  193B,  the 
ncureat  govormuent  gai^jlng  atation  on  tho  .uinnlplao  'diver  less  than 
two  miles  southerly  of  Hanover  Dam  raoordad  a  maximum  dleoharge  of 
5,140  oubic  feet  per  second  •  48  cubic  feet  per  second  per  square  mile. 

(3)  The  <iUlnniplao  lUver  has  a  comparatively  alow  watershed  run-off. 
The  tributary'  watershed  of  tho  <,ulnniplao  River  la  entirely  within  the 
limits  of  the  Htate  of  Connecticut,  the  head.vatera  of  this  river  being  in 
the  Towns  of  Bristol  and  ilslnville.  An  exa::jinati on  of  the  Connecticut 
topographioel  sheets  sbov/s  very  clearly  the  large  flat  areas  in  this 
watershed.  The  run-off  fron  this  watersbed  is  not  affected  by  the 
additional  load  of  ualtlni?’  snow  from  watersheds  like  the  Kousatonlo  and 
Connecticut  Rivera  which  originate  in  northern  Krw  England,  and.  in  Canada. 

(4)  The  large  area  covered  by  Hanover  Lake  and  the  aurroundlng  flat 
territory  allowa  for  considerable  ponding  at  times  of  heavy  runoff  which, 
in  a  way,  smootha  out  the  peak  flows  of  comparatively  short  duration. 

(5)  The  next  dam  southerly  of  Harovur  injia  on  the  «uinnipiao  Rlvar 
is  the  International  Gllver  Company  da.-,  at  Hall  Avenue,  Wallingford. 

At  this  dom,  tho  len^/th  of  the  spillway  is  17b  foet,  9  inohea.  Tho 
ictul  depth  of  tlie  spillway  trough  Is  7  foot,  5  inches.  The  maximum 
discharge  in  the  oeptomber  1936  flood  was  about  60  cubic  feet  per  second 
per  square  mile.  This  spillway  is  capable  of  pesaing  water  at  the  rate 
of  about  11,000  cubic  feet  per  second  «  105  oubic  feet  per  second  per 
square  mile. 


I  do  not  know  what  cats  has  already  boon  subj/ltted  to  you  for  this 
project.  I  am  pleaeed  to  give  you  data  at  hand  and  my  reasons  for  my 
decision  to  iasua  a  permit  authorizing  const rue tiob.  It  is  poeeible 
that  I  hove  given  you  sufficient  data  so  as  to  pezmlt  you  to  ireoonsider^ 
this  project.  I  vdll  be  pleased  to  dieouae  this  whole  situation  with  cb 
you  if  you  so  dgslrs. 

It  iu  eztmmely  desirable  for  all  parties  concerned  that  this  dam 
be  reconstructed,  and  I  am  interested,  as  a  member  of  the  State  Board 
of  Supervision  of  Dams,  to  cooperate  in  any  possible  way,  to  obtain  a 
•aft  and  adsquats  structure  at  tMs  sits. 


Very  truly  yours. 


/s/  C.  11.  Blair 

Lember,  State  Board  of  Superviit  on  of  Dams 
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rxtractea  irom 
Comx.  Supplement 
7ol.  9,  1940-1941 
Fages  312-317,  incl. 
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Loui;:  cujwc-jc  ■  T  ;J.. 

vs. 


CONNECTICUT  GAS  FL’CLUCTS  CONP.UrV,  INC. 


Superior  Court  New  liaven  County  File  No.  56500 

The  erosion  of  plaintiff* c  land  and  injury  tr  property  thereon  by  a 
crtat  body  of  water  suddenly  released  fror.  a  pond,  resulted  not 
from  maintenance  by  tie  defendant  of  r  jr.s,  bulkheads,  •'.ates  and 
similar  fixtures  in  such  cendition  as  to  have  constituted  a 
nuisance,  but  from  an  act  of  God,  v.hich  consisted  of  unprece¬ 
dented  rainfall. 


I^'Z^'0RAlUjR.;  FIL  D  lulY  13,  1941. 

Paul  ',7.  Nci'ahon,  and  Lev. is  J.  Somers,  of  I-eriden  for  the  Plaintiffs. 

Bronson,  Le\vis,  Bronson  Upson,  of  '."aterbury ,  for  the  Defendant. 

Memorandum  of  decision  in  action  arising  out  of  claimed  failure 
properly  to  maintain  dams,  bulkheads  and  similar  fixtures, 

BOOTH,  J,  The  action  is  to  recover  damages  for  injuries  to 
plaintiff's  real  property  and  to  personal  property  of  which  the 
plaintiff  is  alleged  to  have  been  the  bailee,  which  damages  are  alleged 
to  have  been  caused  by  the  maintenance  of  a  nuisance  by  the  defendant. 

The  nuisance  is  alleged  to  have  consisted  of  the  condition  of  the  dams, 
bulkheads,  gates  and  other  appurtenant  fixtures  at  the  southerly  end 
of  Hanover  Pond  in  the  City  of  Meriden. 

The  obvious  reason  for  basing  the  claim  upon  nuisance  rather  than 
negligence  is  that  section  16e0c  of  the  1935  Cumulative  Supplement  to 
the  General  Statutes  provides  in  part  that;  "No  action  to  recover 
damages  for  injury  to  the  person,  or  to  real  or  personal  property, 
caused  by  negligence  .  .  .  shall  be  brought  but  within  one  year  from 
the  date  of  the  act  or  omission  complained  of." 

In  the  present  case  the  act  or  omission  complained  of  occurred 
on  and  prior"  to  Septemtar  20,  1938,  whereas  the  action  was  not  insti¬ 
tuted  until  January  20,  1940.  The  above  statute  was  pleaded  in  de¬ 
fense  of  any  claim  based  upon  negligence,  hence  such  defense  Tvould 
bar  the  plaintiff  from  recovery  upon  such  , ground.  If  then  the  plaintiff 

is  entitled  to  recover  at  all  it  must  be  upon  the  theory  of  nuisance. 

> 

In  addition  to  the  above  defense,  the  defendant  has  alleged  that  ^ 
the  injuries  complained  of  by  the  plaintiff  were  caused  by  an  act  of  ® 
God  consisting  of  an  extraordinary  storm  and  unusual  conditions  of 
weathar  on  September  19,  1936  and  September  30,  1938  In  and  about  the 
vicinity  constituting  the  watershed  of  the  C.uinnipiao  River  at  and 
above  the  dam  referred  to  in  the  canplalnt,  and  at  and  above  the 


plaintiff’s  property,  which  resulted  in  causinc  unprecedented  volxmes 
of  water  to  flow  into  and  down  the  '^uinnipiac  River  and  over,  across 
and  past  the  land  of  the  plaintiff,  which  unprecedented  voluiies  of 
water  were  the  sole  cause  of .  namage  to  the  plaintiff’s  property. 

This  defense  is  denied  by  the  plaintiff  and  the  issues  presented 
are,  first,  whether  plaintiff’s  property  was  in  fact  in jurod* on  the 
date  alleged,  and,  second,  whether  such  injury  was  solely  and  proxi- 
raately  caused  by  an  act  of  Ood.  '‘.’hut  tlio  plaintiff’s  property  was  in 
fact  injured  on  September  P.l,  1930,  there  can  bo  no  question.  The 
evidence  disclosed  that  at  about  2  o’clock  a.m.  on  that  date  a  build¬ 
ing  and  part  of  the  land  of  the  plaintiff,  as  well  as  certain  personal 
property  which  the  plaintiff  claimed  was  in  the  building,  were  swept 
away  and  destroyed  by  a  flood  of  water  which  came  from  the  so-called 
Hanover  Pond,  ’'.'hether  the  defendant  is  legally  liable  to  the  plain¬ 
tiff  therefor  depends  upon  whether  such  destruction  was  proximately 
due  to  its  maintenance  of  a  nuisance  as  alleged. 

As  previously  stated,  ttie  nuisance  is  alleged  to  have  consisted 
of  the  condition  of  the  dams,  bulkheads,  gates  and  other  appurtenant 
fixtures  at  the  southerly  end  of  Hanover  Pond.  These  structures  were 
in  part,  at  least,  located  upon  land  of  the  defendant,  and  in  the  deed 
by  which  it  acquired  such  land  the  defendant  covenanted  to  maintain 
and  keep  them  in  repair.  The  claim  of  the  plaintiff  is  that  the  de¬ 
fendant  failed  to  thus  keep  and  maintain  them  and  that  as  a  result  of 
such  failure  the  structures  became  and  were  a  nuisance.  The  defendant 
claims  that  it  did  not  fail  in  its  duty  to  properly  maintain  the 
structures  in  question  and  that  the  condition  thereof  did  not  constitute 
a  nuisance.  It  further  claims  that  the  condition  of  the  structures 
was  not  a  proximate  cause  of  the  plaintiff’s  damage,  A  nuisance  arises 
from  the  creation  or  maintenance  of  a  condition  having  a  natural  ten¬ 
dency  to  cause  danger  and  inflict  injuries.  Gonchar  vs.  Kelson.  114 
Conn.,  202,  271;  Stoto  vs,  ’.Vatorbyy .  119  id.  14;  Broolc-Hall  miry  Co, 
vs.  New  Haven.  12^  id.  ??1.  -326;  Has  sett  vs.  Palmer.  1:^0  id.  466,  475’. 

According  to  the  evidence  it  appeared  that  the  nroperty  of  the 
defendant  was  acquired  by  it  on  August  27,  1937,  and  consisted  of  a 
tract  of  land  approximately  300  feet  in  width  and  660  feet  in  length 
upon  which  were  factory  buildings  designed  to  permit  the  machinery  there¬ 
in  to  bo  operated  by  water  power.  The  property  was  bounded  on  the 
south  by  Main  Street  in  East  Meriden  and  on  the  north  by  a  large  body 
of  water  knov;n  as  Hanover  Pond.  This  pond  had  been  created  more  than 
75  years  ago  by  the  building  of  a  dam  and  embankments  across  the 
T7,uinnipiac  River,  The  dam  consisted  of  a  substantial  sandstone  wall 
backed  up  by  an  earth  embankment,  which  was  topped  by  heavy  squared 
timber  upon  will  oh  there  was  a  concrete  slab.  The  total  width  of  the 
dam  was  171  feet  and  its  height  from  the  downstream  river  bed  to  the 
top  of  the  spillway  was  about  17  foot.  To  the  east  of  the  snillway 
was  located  what  are  known  as  blow-off  gates.  These  gates  consisted  ^ 
of  a  heavy  wooden  structure,  43  1/2  feet  in  width  embedded  in  masonry i 
abutments.  At  the  bottom  of  this  structure  there  were  four  wooden 
gates,  each  of  which  covered  apertures  three  feet  square.  These  gates 
operated  upon  iron  cogs  which  were  attached  to  upright  timbers,  and 
were  designed  for  use  in  lowering  the  water  in  the  pond  when  such  was 
desired.  Structurally  those  gates  were  in  good  condition  on  September 
20,  1938.  On  that  date  two  were  entirely  open,  one  was  half-way  open 
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and  the  fourth  was  partly  open,  "’h^n  water  bi.pian  to  rise  to  an  alurnt- 
inc:  extent  on  neptember  1938,  the  ;jefendant  endeavored  by  all 
rtiasonable  means  to  con.i>it,tc ly  open  all  of  l.in;  aforesaid  /^at'.s,  but  a 
flood  of  water,  due  to  an  urn  i'»,ceuentfd  raitil’a].!  which  had  occurred 
on  that  and  several  days  previously,  d  trou'-ht  down  into  the  pond 
debris,  includinc  locs,  stamps  of  trees,  shrubbery,  and  so  forth,  and 
deposited  them  acainst  the  north  side  of  said  rates  in  such  manner 
and  to  such  extent  as  to  orev  mt  any  furt.her  opening  thereof,  and  the 
inability  of  the  defendant  to  open  said  ■  tes  was  not  due  to  any  nep,- 
lif^ence  on  its  part. 

A  heavy  earth  embanl;:Aent  extended  westerly  from  the  westerly  abut- 
r.ent  of  the  dam  to  a  rac'-'way  or  fore-bay  c]}annel,  which  raceway  was 
desifned  to  carry  water  ’  rom  the  nond  th.rourh  a  penstock  into  the  water 
wheel  inside  the  factory  buildinp.  "’  .is  channel  was  about  20  feet  in 
width.  At  the  pond  end  of  the  channel  them  was  a  structure  about  C3 
ff^'ct  in  width  and  about  20  feet  in  heifpht,  consisting  of  heavy  wooden 
tini'-trs  embedded  in  masonry  abutments.  The  purpose  of  this  structure 
was  to  held  back  the  wat^r  from  the  pond  and  to  release  through  four 
gates,  similar  to  those  bu'fore  described,  only  such  guantitles  of 
v.'ater  as  were  desired  to  nave  flow  through  the  racevjay  into  the  water 
wheel  of  the  defendant's  building.  On  heoteniber  20,  1938,  these  gates 
were  closed  and  had  been  for  some  time  •'rior  thereto.  At  the  time 
there  v  as  no  engine  in  the  defendant's  building:  which  required  v/eter 
po\-  er  and  the  raceway  structure  was  maintained  merely  as  a  dam  to  hold 
back  the  water  from  the  nond.  '"hile  some  of  the  timbers  of  this  struc¬ 
ture  showed  signs  of  decay  on  their  surface  and  while  there  were  cracks 
between:  the  nlanks  which  formed  tho  face  of  the  structur-^,  repairs  which 
had  been  made  thereto  in  ’iarch,  1938,  fortified  the  then  existing  con¬ 
dition  and  rendered  the  wooden  portion  in  a  reasonably  safe  condition 
to  withstand  the  pressure  of  water  against  the  pond  side  thereof  on 
September  20,  1938. 

As  previously  stated,  this  wooden  structure  was  embedded  in  mason¬ 
ry  abutments.  These  abutra-nts  were  eaclj  about  12  feet  square  and  about 
20  feet  high.  One  was  located  at  the  oast  and  the  other  at  the  v/ost 
side  of  the  so-called  raceway  gates.  That  the  easterlp-  abutment  was 
in  a  reasonably  safe  condition  to  witJistand  t'.ie  nressurfi  of  water  from 
the  pond  on  September  20  and  21,  1938,  is  self-evident,  os  it  com¬ 
pletely  withstood  the  flood  in  question.  Across  the  top  of  the  wester¬ 
ly  abutment  there  was  a  crack  extending  downward  for  a  distance  of 
four  feet  into  the  masonry,  but  there  was  no  satisfactorj^  evidence 
that  this  crack  in  any  v;ay  affected  the  strength  of  this  abutment  or 
of  the  raceway  gate  structure.  Consequently  it  cannot  be  found  that 
the  westerly  abutment  was  other  than  in  a  reasonably  safe  condition. 

r- 

The  westerly  aide  of  the  aforesaid  westerly  abutment  formed  the  V 
northwest  boundary  of  the  defendant’s  land.  To  the  west  thereof  the  ® 
pond  In  question  bordered  upon  land  of  one  Flora  B.  Pendexter.  To  the 
north  of  and  separating  the  Pendexter  property  from  the  pond  there  was 
an  embankment  composed  of  a  double  stone  wall  with  earth  between  and 
on  the  top  thereof  there  were  atone  slabs.  This  emban'runent  was  about 
two  and  ohe-half  feet  higher  than  the  crest  of  the  spillway  portion 
of  the  diiia  and  was  of  the  same  height  as  the  racevjay  gate  structurt;3. 


From  all  of  the  evidenoe  off-rod  upon  tho  rubjoct  of  the  condition 
of  the  banks  and  structur  s  at.  the  coutherl;-  end  of  Hanover  Pond  it  Is 
found  that  they  were  in  a  roaronubly  safe  condition  to  withstand  any 
ordinary  pressure  of  water  which  the  none  contained  or  had  contained 
prior  to  Ceptomber  I’O,  Ihf.f',  and  consequently  did  not  constitute  a 
nuisance  within  the  lef^a.l  ;n  aninr;  of  that  term. 

For  six  days  prior  to  nenten.ber  20,  1920,  considerable  rain  had 
fallen,  constituting  in  all  a  rainfall  of  ei*  lit  and  fix-tenths  inches. 

On  September  20,  1958,  an  additional  rainfall  of  six  and  me-tenth 
inches  occurred.  Such  a  rainfall  was  unon.cedcnted  durinr  the  history 
of  Hanover  Fond.  The  drainage  into  tho  pond  covered  an  area  of  95 
square  miles  and  the  unprecedented  r;iinfall  caused  the  water  in  the  pond 
to  rise  to  a  heirht  above  that  which  had  ever  before  occurred.  Liuring 
the  afternoon  of  September  20,  1938,  the  water  rose  in  the  pond  to  such 
an  extent  that  it  not  only  flowed  over  the  spillway  and  platform  of  the 
blow-off  gates  before  mentioned  but  also  flcrwcd  over  the  embankment  to 
the  west  of  the  so-called  raceway  -ate  structures.  This  flaw  of  water 
increased  es  the  hours  passed  and  caused  an  erosion  of  the  bank  some¬ 
where  within  an  area  of  GO  feet  to  the  west  of  tlie  westerly  abutment  of 
the  rccev;ay  gates.  The  water  flowing  over  this  baril:  swirled  to  the 
west,  eroding  property  located  to  the  north  of  the  Plaintiff's  property 
and  finally,  at  about  2  o'clock  a.m.  on  September  21,  1958,  eroded* the' 
embankment  which  contained  tt.e  v.'esterly  abutinent  to  the  raceway  gates 
to  such  an  extent  as  to  cause  such  abutment  to  ,'ivp  v/ay  and  carry  with 
it  the  aforementioned  woeder.  structure  which  constituted  the  raceway 
gates  themselves.  When  t'.'.iz  occurred  a  grt.at  body  of  water  was  released 
from  the  pond,  which  water,  swirling  to  the  west,  eroded  the  Plaintiff 'c 
property  and  carried  away  a  portion  thereof,  together  with  the  building 
thereon. 

From  the  foregoing,  and  all  of  the  other  facts  and  circumstances 
which  the  evidence  disclosed,  it  is  found  tho.t  the  dstruction  of  the 
plaintiff's  property  was  not  proxlmately  caused  by  the  maintenance  of 
a  nuisance  by  the  defendant,  but  was  solely  and  proximately  d ue  to  an 
act  of  Cod, 

For  the  foregoing  reasons  judgment  may  enter  for  the  defendant 
upon  the  issues  of  the  complaint,  and  for  the  defendant  to  recover  of 
the  Plaintiff  its  costs. 


Copy  sent  Mayor  Danaher  S/e/41 
"  "Mr.  Blair  6/10/41 
"  "  Mr.  Cone  6/10/41 

"  "  Mr.  MacKenzle  d/10/41 

"  "  Mr.  Palmer  6/10/41 


4  copies  made  0/26/41 
1  -  Mr.  Sengle 
1  -  Minutes  folder  - 
1  - 
1  -  • 
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Dams 


May  26,  1941 


HANOVER  DAM 
FINDING  OF  FACTS 


On  March  24,  1941,  Mr.  Clarence  M.  Blair,  a  member  of  the 
State  Board  of  Supervision  of  Dams,  acting  under  the  provlaione 
of  Section  lOSOe  of  the  General  Statutes,  issued  an  order  to  the 
City  of  Meriden  to  remove  or  place  In  a  safe  condition  Hanover 
Dan  owned  by  It.  Such  order  was  based  upon  hla  finding  that  the 
dan  was  In  an  unsafe  condition. 


The  City  of  Meriden,  acting  by  Its  Mayor,  the  Honorable 
Francis  R.  Danaher,  requested  a  hearing  before  such  Board  under 
the  provisions  of  Section  10S6e  of  the  General  Statutes.  The 
hearing  was  held  In  the  Meriden  City  Hall  on  April  30,  1941. 
Those  present  representing  the  Board  were:  Sanferd  H.  Nadhaas, 
Chairman,  and  Clarence  M.  Blair,  Joseph  W.  Cone,  William  H.  Cad- 
well,  William  A.  MacKenzle  and  Shepard  B.  Palmer,  Members.  The 
City  of  Meriden  was  represented  by  Mayor  Danaher  and  Mr.  Prann, 
City  Engineer.  The  hearing  was  also  attended  by  a  number  of 
property  owners  from  South  Meriden.  After  the  hearing  the  site 
of  the  dam  was  viewed  by  Board  members  and  ethers. 

The  following  faots  were  found  from  the  testimony  and 
records  submitted. 

Hanover  Dam  Is  located  on  the  Qulnnlplao  River  within  the 
city  limits  of  Meriden.  The  gross  area  of  the  watershed  above 
the  dam  Is  92  square  miles,  and  the  net  area  after  allowing  for 
diversions  is  8S  square  miles.  The  maximum  flood  discharge  in 
a  watershed  of  comparable  area,  as  indicated  by  tables  used  by 
the  State  Board  of  Supervision  of  Dams,  prior  to  the  hurricane 
and  flood  of  September,  1938,  was  169  ou.  ft.  per  second  per 
square  mile.  The  characteristics  of  the  qulnnlplae  River  water 
shed  were  such  as  to  justify  a  lower  estimated  flood  discharge. 
The  center  of  the  storm  which  produced  the  flood  of  September, 
1938,  is  located  at  a  distance  of  approximately  35  miles  from 
the  Quinniplac  River  watershed.  A  gauging  station  maintained 
by  the  U.  S.  Oeologleal  Survey  at  Wallingford  recorded  a  flow 
at  that  point  of  48  o.f.s./s.m.  or  approximately  5,200  c.f.s. 
The  area  of  the  watershed  above  Wallingford  measures  107  square 
miles. 


In  July,  1938,  after  sn  inspection  of  the  dam  by  Messrs. 
Blair  and  Palmer,  reoommendatlone  were  made  to  the  Connecticut 
Qas  Products  Co.,  the  then  owner  of  the  dam,  that  the  spillway 
be  rebuilt  and  decayed  timbers  replaced.  At  that  time  the  struo 
ture  consisted  of  a  spillway  171  feet  long,  gates  on  the  east  of 
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th«  splllwaf,  and  an  aabankment  want  of  the  spillway  in  which 
there  were  gates  located  a  few  hundred  feet  froa  the  spillway 
leading  to  a  canal  or  headrace  20  feet  wide  and  400  feet  long, 
which  formerly  supplied  the  water  for  power  developed  at  the 
plant  occupied  by  the  Connecticut  Gas  Products  Co. 

During  the  flood  of  September,  1938,  the  gates  and  head¬ 
race  on  the  east  side  and  the  embankment  between  such  headrace 
and  the  spillway  failed.  No  serious  damage  resulted  due  to  the 
fact  that  the  washout  was  gradual.  Thereafter  the  dam,  which 
had  formerly  been  the  property  of  the  City  of  Ueriden,  was  re- 
conveyed  to  the  city  by  the  Gas  Products  Co.  Hanover  Pond  is 
part  of  a  municipal  recreational  development,  and  a  substantial 
sum  has  bean  expended  thereon  by  the  city. 

On  August  26,  1939,  Ur.  Prann,  City  Engineer,  forwarded  to 
Ur.  Blair  prints  showing  proposed  construction  to  replace  the 
old  wooden  bulkhead  located  west  of  the  spillway  as  a  "first  step 
in  a  replacement  and  repair  program."  On  August  30tb  Ur.  Blair 
wrote  to  Ur.  Prann  recommending  that  repairs  should  be  undertaken 
only  under  a  eomprehensi ve  plan  that  would  include  all  work  to 
plaee  the  dam  in  a  safe  condition,  and  he  refused  a  permit  for 
the  proposed  bulkhead.  At  the  same  time  Ur.  Blair  issued  an  order 
that  such  bulkhead  or  blowoff  gates  should  not  be  closed  until  the 
structure  was  rebuilt  under  plans  approved  by  the  State  Board  of 
Supervision  of  Dams.  Either  prior  to  August  28th  or  immediately 
thereafter  the  washed-out  section  of  the  embankment  was  replaced 
by  the  City  of  Ueriden  without  a  permit  for  such  repair. 

As  a  result  of  the  flood  of  1938,  the  run-off  estimates  of 
various  watersheds  in  this  area  were  revised  by  the  State  Board  of 
Supervision  of  Dams  in  order  that  spillways  might  be  designed  to 
provide  for  larger  volumes  of  flood  waters.  Subsequently  the  city 
suide  application  for  the  approval  of  repairs  to  the  spillway  as  a 
W.P.A.  project,  and  as  preliminary  to  the  issuance  of  such  a  permit 
a  request  was  made  that  the  State  approve  a  proposal  to  repair  the 
dam  in  accordance  with  the  order  issued  to  the  Connecticut  Gas 
Products  Co.  in  July,  1938.  Under  the  W.P.A.  regulations  it  was 
also  necessary  for  the  city  to  secure  an  approval  of  its  plans  by 
the  War  Department.  On  November  23,  1939,  during  an  inspection  of 
the  dam,  Mr.  Blair  advised  Mayor  Danaher  and  Mr.  Prann  that  ho  would 
issue  a  permit  for  the  repair  of  the  spillway  in  accordance  with  the 
order  of  July,  1938,  if,  in  addition  thereto,  the  crest  of  the  spill¬ 
way  were  lowered  three  feet.  The  U.  S.  District  Engineer  at  Provi¬ 
dence  did  not  approve  the  project  for  the  reconstruction  of  the 
Hanover  Dam  upon  the  basis  of  data  submitted  by  the  city,  and  on 
March  21,  1940,  Mr.  Blair  wrote  to  the  J)istriot  Engineer  furnishing 
such  data  and  outlining  the  terms  of  the  permit  which  the  Stste  had 
agreed  to  issue  and  the  circumstanees  under  which  such  an  agreement 
had  been  made. 
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On  April  23,  1940,  the  District  Engineer  advised  Ur.  Blair 
that  on  April  10th  his  office  had  advised  the  W.P.A.  adalnlstrator 
for  Connecticut  that  It  had  no  objection  to  the  reconstruction  of 
the  Hanover  Dan  provided  that  certain  specified  aodif leetions  were 
incorporated  in  the  work.  One  of  the  requirements  was  that  the 
spillway  be  lowered  three  feet  from  its  existing  elevation.  Another 
was  that  the  dike  be  raised  by  extending  the  side  slopes  upward  a 
vertical  distance  of  five  feet.  On  May  14,  19^10,  Ur.  Blair  Issued 
a  preliminary  certificate  baaed  upon  plans  submitted  to  him.  On 
September  6,  1940,  a  slight  revision  of  the  plans  was  approved  by 
Ur.  Blair. 

The  spillway  discharge  of  18,000  c.f.s.  as  computed  by  the 
Army  Engineers  provided  for  a  discharge  of  217  c.f.s. /s.m.  The  plan 
approved  by  Ur.  Blair  provided  for  a  spillway  discharge  of  11,000 
c.f.s.  or  132  c.f.s. /s.m.  of  watershed,  and  included  a  freeboard  of 
five  feet. 

Col.  Bragdon,  the  U.  S.  Army  District  Engineer,  in  commenting 
upon  the  spillway  design  approved  by  him,  stated  in  a  letter  to  Ur. 
Blair  dated  September  6,  1940,  that  the  designed  flood  discharge  of 
16,000  c.f.s.  permitted  a  surcharge  of  ten  feet  over  the  spillway, 
and  that  in  addition  there  was  available  a  freeboard  of  2.5  feet 
above  the  surcharge.  Ha  added:  "This  freeboard  Is  essential  to 
prevent  overtopping  of  the  earth  embankment  section  of  the  dam. 

Failure  of  this  dam  would  cause  widespread  flood  damages  at  several 
communities  downstream  from  the  dam  site.** 

After  work  on  the  dam  had  been  begun  by  the  W.P.A.,  it  was 
discontinued  for  reasons  not  pertinent  to  the  present  inquiry.  On 
February  19,  1941,  Ur.  Blair  made  an  inspection  of  the  Hanover  Dam 
and  discovered  that  the  work  was  being  dons  under  private  contract 
in  accordance  with  plans  that  would  result  in  construction  of  the 
spillway  at  a  level  two  feet  higher  than  was  indicated  on  the  plans 
which  he  had  approved  on  Uay  14,  1940.  Computations  of  Ur.  Blair 
indicated  that  the  plan  being  followed  by  the  city  provided  a 
spillway  capacity  of  only  6,000  c.f.s.  or  72  c.f.s. /s.m.  in  com¬ 
parison  with  the  discharge  capacities  of  11,000  and  132  respectively 
as  provided  by  the  approved  plan.  On  the  following  day  he  wrote  to 
Uayor  Danaher  to  ascertain  whether  this  information  as  to  the  spillway 
level  was  correct.  On  iebruary  25tb  Mr.  Prana  mailed  to  Ur.  Blair 
prints  of  the  revised  plan  for  the  reconstruction  of  the  spillway. 

On  the  same  date  Ur.  Blair  wrote  to  Uayor  Danaher  reviewing  the  facts 
and  giving  a  formal  notice  to  cease  any  work  that  was  in  violation 
of  the  terms  of  the  permit  already  Issued.  He  likewise  wrote  to  Ur. 
Prann  on  that  date  advising  that  the  plan  submitted  by  the  latter 
marked  "Revised  August  20,  1940"  was  not  approved. 

On  February  26th  a  conference  was  held  in  the  office  of  Uayor 
Danaher  at  whioh  Messrs.  Blair  and  Palmer  of  the  Board,  Uayor  Danaher 
and  Ur.  Prann  of  the  city,  and  Messrs.  Sengle  and  Wise  of  the  State 
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Water  Coiiiinlssloii»  were  present.  It  was  admitted  that  the  city 
was  making  repairs  to  the  dam  under  private  oontract  in  acoordanee 
with  plans  that  were  not  approved  by  the  State  Board  of  Super> 
vision  of  Dams,  and  that  the  work  on  the  spillway  would  be  com¬ 
pleted  that  day.  The  meeting  adjourned  with  the  understanding 
that  a  check  would  be  made  to  determine  whether  the  capacity  of 
the  gates  at  the  dam  would  be  adequate  if  left  open  at  all  times 
except  during  the  months  of  July  and  August  to  prevent  danger 
from  flood  run-cffs.  On  liarch  5,  1941,  Ur.  Blair  advised  Uayor 
Danaher  by  latter  that  his  computations  .indicated  that  the  total 
discharge  of  all  sluice  gates  would  not  exceed  1,200  c.f.s.,  and 
that  such  a  discharge  capacity,  even  though  it  increased  the  dis¬ 
charge  oapaelty  of  the  spillway  as  reconstructed  by  the  city  to  a 
total  of  7,200  c.f.s.,  was  inadequate  to  avoid  flood  dangers.  In 
Ur.  Blair's  opinion  the  dam  as  reconstructed  by  the  City  of  Ueriden 
was  unsafe, and  on  March  24,  1941,  he  Issued  the  order  referred  to 
above,  ordering  the  City  of  Ueriden  to  place  Hanover  Dam  in  a  safe 
condition  or  to  restore  thW  same. 
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S .  H .  Wadhams 
June  19,  1941 


yKI.'.OHAUDUM 


iSubJect:  Hanover  Dam 

Meeting  of  Board  of  Supervision  of  Dams 


Present:  All  of  the  members  of  the  Board  and  Hr. 
Songle  of  the  State  Water  Commission. 

On  June  13  at  11:30  a.n.,  the  Board  met  at  the 
Hanover  Dam  to  consider  what  action  should  be  taken  in  ref¬ 
erence  to  the  questions  which  have  been  raised  by  Mayor 
Danaher.  The  facts  in  this  case  have  been  summarized  in  a 
"Finding  of  Pacts"  and  therefore  will  not  be  repeated  here. 

The  Board  found  the  dam  v/as  full  and  the  water  was 
running  over  the  spillway,  this  in  spite  of  the  fact  that  Mr. 
Blair  hid  given  permission  to  fill  the  dam  only  within  three 
feet  of  the  top  of  the  spillway. 

The  Board  also  found  a  considerable  stream  of  water 
which  apparently  was  coming  out  underneath  the  new  embanlcment. 
A  long-time  resident  of  the  vicinity  advised  the  members  of 
the  Board  that  for  many  years  there  had  been  a  spring  in  this 
locality.  It  seems  very  improbable,  however,  that  a  spring 
exists  there  which  produces  any  such  volume  of  water  as  was 
escaping  at  the  time  of  the  inspection.  The  Board  noted,  too, 
that  on  the  upstream  side  of  the  embankment  there  had  been 
some  slipping  or  settling. 

Following  this  inspection  of  the  dam,  the  members  of 
the  Board  wont  to  Wallingford,  where  the  whole  question  was 
reviewed  at  considerable  length.  As  to  Mayor  Danaher 's  con¬ 
tention  that  the  Board  has  no  authority  over  the  repairs  which 
have  been  made.  It  was  the  consensus  that  that  could  be  dis¬ 
missed  as  unfounded.  The  Board  is  unanimously  of  the  opinion 
that  the  dam  is  not  now  a  safe  structure,  first,  because  of 
inadequ.tte  spillway  capacity  and,  second,  because  of  Improper 
construction  of  the  repaired  embankment. 

Mr.  Palmer  suggested  that  sheet  steel  piling  be 
driven  down  to  the  solid  earth  underneath  the  new  embankment 
and  that  the  embanlcment  Itself  be  raised  sufficiently  to  pro¬ 
vide  the  necessary  spillway  capacity. 

The  Board  was  of  the  opinion  that  the  leak  referred 
to  above  should  be  very  carefully  Investigated  to  determine 
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whether  or  not  this  water  is  comlntT  tlirourh  and  underneath 
the  ambankrnent.  It  was  agreed  that  a  weir  should  be  put  In 
to  determine  possible  flucttiatlon  in  volume  of  flow  under 
varyinf^  conditions  of  water  level  in  the  dam.  The  question 
of  how  this  could  be  done  was  liscussed  at  considerable 
lonyth,  and  the  Ghalrrruin  stated  that  ho  v/ould  see  if  the 
State  Water  Commission  }iad  funds  v/hlch  could  be  used  for  this 
purpose . 


The  Board  was  of  the  opinion  that  the  remedy  to  be 
preferred  is  to  lower  the  spillway  by  two  feet,  but  recog- 
nizing  that  that  step  would  be  quite  expensive  and  would  also 
largely  destroy  the  recreational  value  of  the  pond,  the  Board 
would  accept  the  raising  of  the  ombanlc’Tipnt  and  the  putting  in 
of  a  sheet  steal  cut-off.  It  was  suggested  by  Mr.  Blair  that 
some  wellpolnts  might  be  driven  down  at  selected  places  on 
the  embankment  to  secure  information  as  to  the  ground  water 
table  and  the  affect  of  this  water  level  on  various  heights 
of  water  in  the  dam.  The  suggested  weir,  with  such  wellpolnts, 
would  rive  vary  valuable  information. 

Thera  was  considerable  general  discussion  as  to  how 
the  estimated  capacity  of  the  spillway  of  11,000  c.f.s.  could 
bo  Justified,  y.r .  Srnglo  pointed  out  that  it  would  be  most 
desirable  to  tie  our  figures  in  v/lth  some  official  publication 
on  flood  discharges. 

It  was  decided  that  a  letter  should  be  vrritton  to 
iv^nyor  Danaher,  advising  him  of  the  Board’s  findings  regarding 
the  safety  of  the  dam  rmd  that  the  Board  concurred  with  Mr. 

Blair  in  his  estimate  of  the  required  spillway  capacity.  Also 
he  should  be  advised  that  the  Board  finds  the  estimate  of  unit 
run-off  used  by  Mr.  Blair  as  reasonable  for  a  watershed  having 
the  characteristics  of  the  one  under  consideration.  The  Board's 
recommendation  v/ould  be  that  the  preferred  remedy  of  the  present 
situation  '.vould  be  to  lower  the  spillway,  but  as  an  alternative 
it  would  accept  raising  of  the  embankment  with  a  sheet  steel 
cut-off,  all  to  be  done  under  plans  pi-^pared  by  the  City  Engineer 
of  Merlderi  and  approved  by  the  Board  of  Supervision  of  Dams. 

The  Mayor  should  further  be  advised  that,  since  fill¬ 
ing  of  the  reservoir,  a  considerable  stream  of  water  has  ap¬ 
peared  at  the  lower  surface  of  the  newly  constructed  embankment, 
and  it  is  important  that,  before  deciding  on  the  exact  steps  to 
be  taken  to  make  the  dam  safe,  further  investigations  must  be 
made.  These  Investigations  v/ould  consist  of  the  construction  of  ^ 
a  v/oir  to  measure  the  flow  of  this  water  and  a  series  of  well-  7 
points  through  a  section  of  the  embankment.  After  this  has  been  ® 
done,  the  Board  will  be  in  a  better  position  to  arrive  at  a 
definite  conclusion. 


S.  H.  '.Vadhams,  Chairman 
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July  11,  1941 


Hon*  Francis  R.  Canatxer 
Itayor,  City  of  Uerlden 
Iferlden,  Connecticut 

Dear  Mayor  Danaher: 

The  Board  of  Supervision  of  Dams  has  given  most  careful 
thought  and  study  to  the  question  you  have  presented  to  It  regard¬ 
ing  Hanover  Dam.  With  yoiir  assistance,  a  weir  was  Installed  below 
the  newly  constructed  embankment,  and  pipes  were  driven  Into  the  em¬ 
bankment.  The  Information  obtained  socms  to  Indicate  beyond  any 
reasonable  doubt  that  the  embankment  is  not  impervious  to  water. 

When  the  weir  was  installed  and  the  level  of  water  In  the 
dam  was  at  the  crest  of  the  spillway,  the  flow  below  the  dam  measured 
approximately  300,000  gallons  per  day.  ’’’hen  the  dam  was  emptied, 
this  flow  rapidly  dropped  until  on  July  3  It  measured  slightly  In 
excess  of  60,000  gallons  per  day.  This  flow  has  steadily  decreased 
in  volume  until  at  the  present  time  the  rate  of  flow  Is  less  than 
3,000  ,  allons  per  day. 

The  observations  made  In  the  pipes  driven  Into  the  embank¬ 
ment  supported  the  conclusion  that  the  water  v/as  escaping  through 
the  embankment.  The  appearance  of  sand  bolls  below  the  embankment 
was  further  Indication  of  leakage. 

Under  these  circumstances,  the  Board  arrived  at  the  follow¬ 
ing  conclusions: 

1.  A  tight  corewall  of  steel  sheet  piling  should  be  provided 
for  the  new  embankment.  This  should  be  driven  Into  the 
original  ground  surface  to  refusal  or  at  least  10  feet 
Into  the  ground  below  the  embankment  and  to  extend  4  feet 
above  the  top  of  the  present  embankment. 

Rulse  the  embankment  to  a  level  of  about  12  Inches  above 
the  sheet  piling. 

3.  Slope  pave  the  upstream  face  of  the  embcnkment  frcm  at 
least  12  Inches  below  spillway  level  to  the  top  of  the 
sheet  piling  and  extend  around  the  westerly  end  of  the 
embankment. 

4.  Raise  the  corewall  in  the  old  embankmont  westerly  of  the  7 

spillway  from  the  present  spillway  Itvel  to  the  height  of  ® 

the  steel  sheet  piling  referred  to  In  (1).  It  would  be 
desirable  to  make  certain  that  there  is  now  a  corewall  In 

this  old  embankment.  The  old  embankment  would,  of  course, 
require  raising  to  the  same  height  as  the  new  embankment  - 
that  Is,  one  foot  above  the  steel  sheet  piling. 


5.  Slope  paving  should  be  provided  on  the  upstream  face  of 
the  embankment  from  at  least  12  Inohus  below  spillway 
level  to  the  top  of  the  oorewall  and  the  paving  extended 
around  thn  easterly  end  of  the  embankment  to  form  a 


masonry  slope  above  the  present  splllv/ay. 

/  f^O'  I  '  '  -  i^rl^  '  ,  r.  ,,  r  '  '■ 

In  ooncluslbn,  tlie  Board  wishes  to  recommend  th^t  plans 
be  prepar>^d  by  an  engineer  familiar  with  this  type  of  construction 
and  that  such  plans  be  submitted  to  the  Board  before  construction 
work  is  begun.  We  wish  to  assure  you  that  we  will  be  only  too 
glad  to  cooperate  with  you  and  your  engineer  In  carrying  out  this 


work. 


7)  r  f  r.  c  J  '  f  '  j  7  /!  ct-f  t^/i  cf  O'f-  /'' 
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Very  truly  yours, 


S.  H.  Wadhams,  Chairman 
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6.  Sxjunmary  yindlimt  and  Cope lu> long 

Following  !• a  brief  aumnary  of  ay  finding*  and  oonolualona 
as  to  the  safety  of  the  Hanover  Dein  at  Herlden,  Connecticut  con¬ 
cerning  wMch  I  have  been  requested  to  submit  my  opinion: 

(1)  The  probable  maximum  peak  flow  to  be  expected  In  the 
^^ulnnipiac  River  is  at  least  10,000  cubic  feet  per  second,  which 
is  equivalent  to  about  105  cubic  feet  per  second  per  square  mile, 
based  upon  the  total  drainage  area  of  05  square  miles  of  which 
some  12  square  miles  la  diverted  or  partially  diverted  when 
stream  flows  are  normal. 

(2)  The  existing  spillway  capacity  of  the  dam  Is  about 
3,000  cubic  feet  per  second  when  the  water  level  is  at  elevation 
95.0,  3.5  feet  above  the  crest  of  the  spillway.  At  this  elevation 
the  four  sluice  gates  through  the  east  spillway  abutment  provide 
additional  capacity  of  1,000  cubic  feet  per  second,  but  all  of 
this  additional  capacity  cannot  be  safely  relied  upon  for  flood 
protection  purposes,  as  the  trash  racks  probably  would  be  covered 
with  debris  at  times  of  heavy  storms. 

(3)  Records  of  weir  tests  and  embankment  seepage  tests  of 
the  portion  of  embankment  constructed  by  the  City  in  1930  to  re¬ 
pair  the  damage  caused  by  the  "hurricane  storm"  of  Septeisber  1936 
show  considerable  leaka.;e  and  a  relatively  hi^h  line  of  saturation 
when  the  water  is  at  spillway  level.  In  my  opinion  these  records 
Indicate  that  this  section  of  the  embankment  would  not  be  safe  if 
the  flow  line  exceeded  3.5  feet  above  the  spillway  level. 

(4)  When  the  flow  line  is  3.5  feet  above  spillway  level 
there  is  only  2.5  feet  of  freeboard  between  the  water  surface  and 
the  top  of  the  embankment,  as  compared  to  3.5  feet  which  I  con¬ 
sider  a  safe  margin. 

(5)  ^^or  the  above  reasons,  I  believe  the  dam  Including  the 
earth  embankment  is  not  safe  vtien  the  water  surface  esoseda 
elevation  95.0  and  the  discharge  over  the  spillway  Is  about  3,000 
cubic  feet  per  second. 

(6)  The  spillway  would  have  a  capacity  of  6,000  cubic  feet 
per  second  if  the  water  surface  were  5  feet  above  Its  crest  and 
the  gates  would  have  a  capacity  of  1,050  cubic  feet  per  second. 

X  believe  the  embankment  would  fall  If  the  water  reached  this 
elevation  for  the  reasons  stated  above. 

(7)  Suggested  methods  of  providing  safely  for  estimated  peak 
flndd  flowi.  are  lowering  the  spillway  and  raising  the  embankment; 
and  keeping  the  spillway  at  Its  present  elevation,  raising  the 
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embankment  and  providing  additional  spillway  capacity  at  the  west 
end  of  the  nr n sent  embankment  to  take  care  of  excess  flows  during 
extreme  floods . 


(0 )  A  failure  or  brtiak  Jn  the  jam  would  damage  public 
arid  private  property  be  lev.  thn  dam. 

(9)  It  la  my  opinion  that  the  dam  la  riOt  safe  to  take 
care  of  flood  flow-  which  reasonably  can  bo  expected  in  the 
future;  tnat  an  engineer  experienced  in  this  type  of  work 
should  be  authorized  by  the  City  to  make  a  detailed  investiga* 
tlon  and  to  prepare  plana  and  sped ficati-ons  for  changes  neoes* 
8 ary  to  make  both  the  spillway  and  embankment  safe;  and  that 
such  plaiis  and  specifications  should  ba  submittsd  to  the  Board 
of  Supervision  of  bams  for  approval  as  soon  as  practicable. 

i^espeotfully  submittsd, 

(aigndd)  Malcolm  Pirnis 

MP/jd 
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150,  1941 

Uiu;':r  ilato  of  i.'ay  :;6,  :.r.  i:l:Toncc  'laii',  neirib'^r  of  tlic 

.  card  of  Civil  inrineerr-,  rocoivod  an  jo  plicrition  in  v;ritin,' 
iroi;i  t;.'!  "late  llirh'/ay  o’orjni::nion<’r  in  which  t!ie  stability  of  this 
dar.i  vjar.  iiucationed  and  calllnr  Tr.  '-lair';:  att.cnticn  to  t:;*'  fact  that, 

;  limld  tlu'  dnn  fail,  daniure  v/ould  be  done  to  Lao  Urh’-vny  briaro  over 
the  '^ui  iini '•  iac  iliver  a  short  distance  couth  of  the  d,-im. 

,.ctin,c  under  jection  f-CCa?,  C.:;..,  1911;,  I.'r.  Lilair  visited  t.:o  (iuiri' 
on  Juno  a,  1958.  , 

I'.r.  hlair  and  !.'r.  Pain  or  nade  an  inspection  on  July  IS,  1938,  at| 
v.hich  time  the  reservoir  was  practically  empty. 

On  July  16,  1058,  ::r.  Plair  served  formal  noticr,  on  the  Connec¬ 
ticut  Cas  I-roducts,  Inc.,  to  place  tliis  dam  in  a  safe  condition,  '..'ith 
this  fonaal  notice,  he  extended  several  recoiuMendutionc  and  adviced 
that  plans  for  repairs  were  to  be  submitted  for  hie  approval, 

,  21 

In  the  flood  of  .September,  1958,  the  Hanover  dam  went  out.  (Oept.'; 

On  nu<;.  58,  1959,  followinf^  a  conference  v;ith  !'r.  Blair  at  the 
iianovyi*  dam,  I>'r.  Irann  forwarded  to  "r.  Blair  two  nrints  showin,;;  ero- 
pocod  construction  intended  to  replace  trie  old  wooden  Lul!;hcacl  located 
west  of  the  main  dam  spillway  which  was  carried  away  by  the  flood  of 
Bept.  51,  1258,  This  proposed  plan  was  submitted  to  Hr.  Blair  for  his 
approval  • 

On  Aud).  30th  Hr,  Hlair  wrote  to  I'r.  Prann,  callinr,  his  attention 
to  the  formal  notice  of  July  16,  1938,  to  the  Connecticut  (;as  Products, 
Inc.,  mentioned  above,  and  advising  Hr.  Prann  that  the  orderly  way  to 
approach  this  problem  was  to  set  up  on  his  plans  all  the  work  necessarj 
to  be  done  to  place  the  dam  in  a  safe  condition,  Hr.  Blair  could  net 
approve  any  filling  of  this  pond  until  the  spillway  repairs  were  made. 

On  Get.  30,  1932,  Hr.  Hlair  wrote  '’r,  Prann  regarding  an  investig.': 
tion  he  liad  made  on  Oct.  27th,  to  ascertain  the  status  of  this  structui 

He  v/as  surprised  to  find  that  work  had  bden  done  without  any  permit  fre 

a  member  of  the  Board  of  Supervision  of  Dams  and  in  violation  of  the 
act.  In  view  therefore  of  Hr,  Prann’ s  kno'wledge  cf  the  order  to  the 
Conn.  Gas  Products,  Inc.,  dated  July  16,  1938,  and  Hr.  Hlair’ s  letter 
of  Aug.  50,  1939,  Hr,  Blair  could  sec  no  justification  for  Mr.  Prann’ s 
proceeding  with  this  work,  Mr.  Blair  therefore  icr.ued  a  formal  notice 
prohibiting  Hr.  Prann  from  closing  the  waste  gates  in  the  dam  until 
the  structure  was  rebuilt  under  plans  approved  by  the  State  Board  of 
Supervision  of  Dams. 

On  Oct.  3l3t,  in  reply  to  Hr.  Blair’s  letter  to  I.:r.  Prann,  I-ayor 
Banaher  advised  Hr,  Blair  that  Meriden  v^as  in  no  position  to  build 
another  spillway  at  the  site  of  the  dam  and  did  not  intend  to  do  so. ^ 

On  Hov.  1st  Mayor  Danaher  advised  S.Jl.  V.,  chuiinan  of  the  Btato*^ 

Board  of  Supervision  of  Dams,  that  the  city  was  prepared  to  go  ahead 
with  work  on  the  dam  us  recommended  by  Hr.  Tjlalr  on  July  16,  1958  to 
the  Conn.  Gas  Products,  Inc.  As  tho  "i h  would  do  the  work,  they  vrculd 
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roquircj  -a  curtil'icate  of  approval  ITon  Cen.  '.Vaohamr. ’  office  befcre 
:;turtinr, . 

In  reply  to  riaycr  uanaher  on  Nov.  3rd,  Gon.  V'adhamc  oointed  out 
that  the  usual  procedure  was  to  Imve  the  owner  of  a  dam  submit  the 
plans  of  the  work  to  be  done  to  the  Hoard,  that  the  Hoard's  concern 
was  with  the  safety  of  the  structure,  and,  if  the  plans  submitted  in- 
fiicatt  (i  that  this  requirement  had  been  nurt,  authority  to  proceed  with 
the  work  was  riven  at  once,  and,  upon  its  completion,  a  certificate 
furnished  to  the  owner. 

Cn  k'ov.  3rd,  in  reply  to  F.ayor  Dana  her  *s  letter  of  Oct.  31st,  Nr. 
Hlair  pointed  out  that  he  must  insist  on  the  enforcement  of  the  fcnrial 
notice  fiven  to  Nr.  irann  in  his  letter  of  Oct.  30th  that  the  City  of 
Meriden  be  prohibited  from  closing  the  waste  (^ates  until  the  dam  is 
rebuilt,  he  added  that  of  course  the  mayor  had  the  ri^ht  of  appeal 
under  Section  lOOGe. 

On  Mov.  6,  1939,  Gen.^  w'udhams  wrote  to  I.r.  Hlair  describing  a 
talk  he  had  had  at  the  Hanover  dam  with  Mayor  Danaher  on  Nov.  Ibth. 

It  anpeared  that  the  mayor  was  awaiting  approval  of  a  .'.'PA  project  for 
doing  the  work,  but  that  the  .'.TA  required  the  anproval  of  both  the 
Ctate  and  the  Army  Engineers.  Following  this,  a  conference  was  held 
at  the  dam  site  (Nov,  23rd), 

19«10  on  March  Iti,  1940,  I.Ir.  Plair,  in  acknowledging  a  letter  of  March 

10th  from  Mayor  Danaher  in  which  he  asked  Nr.  Hlair  to  be  "lenient" 
in  the  matter  of  the  Hanover  dam,  wrote  as  follows: 

"As  matters  now  stand,  I  want  to  renew  my  offer 
of  cooperation,  however,  we  are  not  in  agreement  on 
several  fundamental  matters  in  connection  with  Hanover 
Dam.  I  cannot  yield  on  these  matters  v/hen  all  my  en- 
Ginecring  knowledge  and  training  indicates  that  the 
facts  are  clearly  defined,  and  I  would  be  guilty  of 
violating  my  commission  if  I  did  not  insist  on  the  dam 
being  constructed  in  accordance  with  the  statutes. 

"I  have  certain  ideas  of  what  might  bo  done  with 
Hanover  Dam  that  might  bring  it  up  to  my  requirements, 
but  any  change  would  mean  additional  expense  to  you, 

I  would  not  care  to  discuss  these  matters  except  with 
the  entire  Board  of  Supervision  of  Dams. 

"If  your  engineer  has  any  proposals  to  make  re¬ 
garding  the  reconstruction  of  this  dam  to  allow  for 
ample  spillway  capacity,  I  will  be  pleased  to  receive 
them,  I  think  he  must  first,  however,  convince  him- 
self  that  the  statutes  clearly  apply  to  this  dam." 

un  March  21st  Mr.  Hlair  forwarded  certain  data  to  Col,  Rragdon 
and  his  reasons  for  his  decision  to  issue  a  pf rmit  authorizing  con¬ 
struction.  I'jr,  Blair  felt  that  he  had  given  Col.  Pragdon  sufficient 
data  to  permit  him  to  reconsider  the  Hanover  dun  project,  pointing 
out  that' it  was  extremely  desirable  for  all  parties  concerned  that 
this  dam  be  reconstructed. 


April  :;Cth  I/.r.  ''Inir  wrote  Gon.  V/adhumo  rcnardinr,  a  talk  he 
had  hud  with  I..r,  Prann  who  had  advir.od  him  that  Col.  Brai'don  ap,reed 
•..ith  the  rindinpG  of  the  Gtato  Board  of  Supervision  of  Dams  with  only 
tx  f(!\v  additional  coirjaenta.  The  situation  therefore  was  at  this  time 
that  the  City  of  f.leriden  would  raako  application  to  the  V.TA  adminis¬ 
trator  for  Connecticut  for  a  permit  to  proceed  and  that  the  plans 
would  bo  submitted  to  I.!r.  Blair  for  approval. 

un  ?.‘ay  l-^th  r.T.  '-:iair  forwarded  to  I'r.  Prann  Preliminary  Certifi¬ 
cate  P.o.  50-20  permitting  construction  of  rennirs  to  the  dam  as  per 
plans  submitted  to  him.  Attention  was  called  to  the  instructions  con¬ 
tained  in  the  Board  of  Pupervision  of  Dams  booklet. 

On  Feb.  20,  1941,  '  r.  'Jlair  advised  i'ayor  Danaher  that  fcllowinr: 
the  iasuanco  of  a  porir.it  under  date  of  iluy  I'l,  1940,  he' had  inspected 
the  work  bein{;  done  on  rob.  19th.  At.  that  timo  he  had  learned  that 
the  contractor  was  planninp  to  raise  the  proposed  spillway  level  two 
feet  higher  than  that  shown  on  the  anproved  plans. 

l.ayor  Danaher  replied  to  this  letter  on  Feb.  21st; 

”I  have  received  your  letter  of  February  20th  con- 
cerninc,  the  above  matter,  I  respectfully  recall  to 
your  attention  a  m<3etinf,  between  you,  General  ’Vadhams, 

I,'r.  Prann  and,  I  think,  i;r.  Copeland  and  me  on  the 
sip.ht  of  the  ilanover  Dam  some  year  and  a  half  ar.o.  .it 
that  time  we  discussed  the  Dam  situation  thoroughly. 

You  will  recall  that  I  raised  serious  objection  to  Icwer- 
ing  the  Dam  t'.iree  feet  in  accordance  v;ith  the  desires 
of  the  nrmy  onpineers  because  it  \Jould  leave  the  p.reater 
part  of  the  pond  bed  out  of  water  and  would  so  lower  the 
water  at  Red  Bridge  that  wc  could  not  use  it  for  sv/imminr. 

.rit  that  time  you  indicated  that  three  feet  was  a  drastic 
reduction  and  1  inquired  ’..hether  you  would  apree  on  a  one 
foot  reduction.  You  indicated  to  me  that  a  one  foot  re¬ 
duction  at  the  lip  of  the  Lam  would  be  satisfactory  to 
the  Atati!  but  it  ei’ovcd  to  unsatisfactory  to  tlie  irrr.y 
engineers.  V.'e  discussed  at  the  ;;  ime  time  the  niacin,':  of 
flash  boards  across  the  top  of  the  jam  to  raise  tlie  water 
to  the  required  height  for  swirminp  in  tl’.c  Aivent  that 
the  Army  engineers  insisted  on  a  three  foot  reduction." 

Jn  I'eb,  BCtii  !'r.  I’lnir  advised  Gen,  ’.'adhams  hy  telenhone  of  his 
efforts  to  have  the  I’anovar  d:in  built  accordinp,  to  the  alans  which  he 
had  a'. proved,  I'.o  staled  that  he  had  irrued  foxinal  notice  to  trio 
:.a:  cr  of  Ycriden,  Feb.  25th,  l.h'-.t  vKjrk  must  bo  stonped  at  rnce,  Yr. 
luir  suG-’ested  that  early  action  should  be  taken  and  that  the  mayor  p} 
should  r)\iji’cl3i3  his  riftht  tc  have  the  nlans  passed  upon  by  the  full  i 
L'oard.  There  was  also  ”  ceived  from  -'r,  Blair  th.LS  date  the  corni  l'.tn" 
file  cf  t.'ie  letters  which  had  passed  between  the  ;i.ayor  and  Blair. 

On  Fob.  27th  Idr.  Blair  ridviscd  I.'r,  V-rann  that  his  yilan  us  sub¬ 
mitted  is  not  approved  on  account  of  inadequacy  of  spillway  uimensions. 

On  Feb.  20th  a  confert  oce  was  held  in  I.;ayor  Danaher’ s  office  with 
the  mayor,  :.T,  Blair  and  ;.r.  Palmer  of  the  Btate  Board,  !’r,  Prann,  ;:r. 


’  ijje  and  I.'r.  '^'encle.  It  was  decided  at  this  Koetin.'r  that  the  matter 
should  be  passed  on  by  the  full  "card  :ind  that  ^.ayor  Lanaher  and  ilr. 
prann  be  invited  to  accompany  the  en{'ineer3  durinr:  the  inspection  of 
the  Q  aw • 

on  r.arch  ard  I»'r.  Hlair  asked  tho  ohainii  in  of  tlie  loard  whether  a 
formal  notice  should  be  served  on  the  mayor  tlint  the  d.im  is  a  menace 
to  lif‘-  and  property. 

::r.  Cenf:le  replied  to  h.r.  Blair  on  I'arch  4th,  :ur,  cstln;:  that 
Blair  advise  the  mayor  that  he  was  f:-ivin/*  consideration  to  the 
preparation  of  an  order  under  the  provisions  of  Cccticn  lOfOe  directing: 
the* city  to  place  the  dam  in  a  safe  condition  or  to  remove  it,  but 
that  he  (I-'.r.  Blair)  was  hopeful  that  such  action  wculd  not  nrovo 
necessary . 

I.:r.  Blair  wrote  Ilayor  Lanaher  on  Larch  5th:  "You  iuiva  now  com¬ 
pleted  the  spillway  in  accordance  with  your  plans  which  I  have  not 
approved  and  in  spite  of  my  order  dated  Peb.  B5,  1941  -  *  to  cease  any 
part  of  the  work  that  is  in  viol.tion  of  the  permit  issued.'  "  Lr. 
Flair  also  forvjarded  to  i.;ayor  Lanaher  correspondence  with  Col.  J.  B. 
hraf^don,  U.  Airoy  iinf-'ineers,  in  rer,ard  to  the  dam  desipn. 

In  reply  to  llr.  Blair's  letter  of  March  5th,  on  l.'arch  10th  Mayor 
Lanaher  expressed  the  hope  that  Mr.  Blair  would  be  lenient  'ind  tiiat 
the  conclusion  of  his  consideration  of  all  the  matters  involved  would 
not  order  <iny  change  in  the  existing  dam.  Mayor  Lanaher  added  that  he 
did  not  feel  there  was  any  danger  of  loss  of  life  and  little  or  no  loss 
of  property,  should  the  Hanover  dam  or  its  abutments  fail. 

On  March  17th  Mr.  Sengle  advised  Mr.  Blair  by  letter  that  Mayor 
Lanaher  had  written  to  the  Attorney  General  to  say  that  he  wished  e,n 
opportunity  to  be  heard  before  any  action  was  taken  by  the  State.  Mr, 
Sengle  had  talked  with  Judge  Pallotti  this  date  and  suggested  that  his 
office  might  be  left  out  of  the  matter  for  the  time  being,  if  :.*r.  Blair 
v,ere  to  issue  an  order  under  the  provisions  of  Section  lC50e  and  the 
City  of  L.eriden  were  to  file  a  written  rc'^uest  for  a  hearing  before 
the  full  Board,  Mayor  Lanaher  was  called  on  tiic  telephone  and  it  was 
I.!r,  .Cengle's  understanding  that  this  procedure  would  be  follcr/.’ed. 

^n  March  21st  Mayor  Lanaher  requested  a  hearing  before  the  full 
Board. 

On  March  24th  Mr,  Blair  issued  his  order  to  Meriden:  "I  order 
you  to  place  Hanover  dam  in  a  safe  condition  or  to  remove  it  and  fix 
the  time  as  eight  weeks  from  the  date  hereof  within  which  this  order 
shall  be  carried  out,"  j;} 

A 

On  r.arch  27th  Mayor  Janaher  advised  Mr.  Blair  l.liat  he  had  made 
application  for  a  hearing  before  the  full  Board.  Because  of  delay  due 
to  Mr.  Bengle's  illness  and  Mr.  Blair’s  absence  from  the  Btato,  the 
hearing  before  the  Board  was  not  held  until  April  noth. 

Mayor  Lanaher  had  suggested  that  the  time  limit  fixed  in  Mr. 
Blair’s  order  be  correspondingly  extended. 
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A  "i’indinfr  of  Tucts"  to  date  of  I.arch  :Vjth  was  orepared  in  this 
office  on  fay  Aoth.  Copies  ere  forwarded  to  :.;ayor  Aanaher  and  all 
rueiTibers  of  the  Board, 

I’.ayor  uanaher  acknowledfied  this  statement  on  June  7th.  noted 
that  no  riention  was  made  of  tiu;  most  serious  objection  raised  by  him, 
namely,  that  the  repairs  made  to  the  I'.anover  dmn  did  not  substantially 
affect  the  atuhility  of  the  ciati.  f  iyor  hanahi.T  oxprecsod  himself  as 
anxious  for  a  determination  of  this  matter, 

on  June  l;th  Gen.  V.'ad hams  advised  I/.nyor  Danahcr  that  the  Board 
would  meet  on  June  18th  to  further  consider  this  matter.  ic  referred  in 
his  letter  to  the  Ctate's  unfortunate  experience  at  the  Holton  Dam, 

All  members  of  the  Board  were  present  with  Mr.  .iengle  at  tne  meet¬ 
ing  in  V.allincford  on  June  18th,  It  was  decided  that  a  letter  should 
be  written  to  ’.iayor  Danaher  advising  him  of  the  Board's  findings  re¬ 
garding  the  safety  of  the  dam  and  that  the  Board  concurred  with  Mr. 

Blair  in  his  estimate  of  the  required  spillway  capacity, 

on  June  20,  1941,  Gen.  Wadhams  advised  Mayor  Danaher  of  the  result 
of  the  I'ieeting  of  June  18th,  namely,  that  the  Board  concurred  in  Mr, 
Blair’s  finding  that  the  dan  in  its  are  sent  condition  is  unsafe  and 
should  be  repaired  or  removed,  and  requesting  Mayor  Danaher* s  views  on 
the  above  matters. 

On  June  21st  Mayor  Danaher  acknowledged  this  letter  and  stated 
that  the  city  agreed  to  raise  the  embankment  and  strengthen  it  and  also 
that  tho  city  would  stand  the  expense  of  building  the  weir  for  making 
the  tests  suggested  by  the  Board. 

(Lnfjineors  from  the  Htate  V.’ater  Coiariission  took  flow  measurements 
at  the  ambankment  for  several  weeks.) 

On  June  3Cth  I.!r,  Prann,  city  engineer,  in  reply  to  our  letter  of 
June  20th  regarding  the  flov;  of  water  below  the  earth  embankment, 
trusted  that  the  results  of  our  examinations  would  show  the  structure 
to  be  stable, 

on  July  5th  Mr.  Blair  forwarded  to  Gen.  .''adharas  his  discussion  of 
the  Banover  dam  and  the  future  steps  to  be  taken.  Mr.  Blair's  sug¬ 
gestions  were  for./arded  to  all  members  of  the  Board  for  their  considera¬ 
tion.  iill  members  of  the  Board,  with  the  exception  of  Mr.  Clarke,  com¬ 
mented. 

On  July  11th,  followinf^  receipt  of  the  above  material,  Gen.  ’.Vadhams 
drafted  a  letter  for  Mayor  Danaher  regarding  the  employment  of  a  com¬ 
petent  engineer  and  tho  steps  to  be  taken  to  ensure  a  safe  structure. 
This  letter  was  submitted  to  all  members,  was  fully  comment'd  on  and  S 
revised  as  per  suggestions  from  members  and  sent  to  Mayor  Danaher  on  dl) 
July  16th. 

fl'o  reply  having  been  received,  a  further  letter  vms  written  to  the 
mayor  on  Aug.  D5th. 

on  Gopt.  5th  Mayor  Danaher  acknoviledgcd  the  letter  of  July  IGth, 

;.e  stated  that  he  considered  the  Board's  suggestions  quite  stringent 


and  v.lnhed  to  Knew  wiiethcr  further  teste  of  tl.e  flow  of  water  bolow 
the  c:;;ban!arient  could  bo  carried  on. 

on  bet.  3rd,  ^’en.  V.'udhams  roferrnd  :  .lyor  lar.ahcr  to  tl’.e  board's 
letter  c.f  July  16th  in  which  the  ^oard  wrote:  "The  conclusion  is 
inescapable  that  the  ambenlar.ent  is  not  watertirht, "  and  enclosed  fi<-ur  s, 
'  aycr  Lanaher's  decir.ion  w  m  rorjuosted, 

on  aeo.  'itb,  Co  I  lo'  i  n,"  l-lii;  mayoralty  el  cat, ion,  layer  i^cinahor  was 
acuia  vritton  to. 

tn  occ.  10th  ’aycr  uanatier  replied  that  ho  war.  satisfied  that  no 
danrjer  r-xisted  at  the  'lanover  dam  and  he  was  net  inclined  to  follow  the 
suf{:estisn  concerning  steel  sheathing  (July  16th  letter). 

A  nesting  of  the  loard  was  called  for  bee.  22nd.  This  meeting 
v.as  held  in  'Vallingford . 

hoard's  conclusions  -  see  order  to  City  of  ileriden  dated  January 
b,  1042. 


March  15,  1945 

Januj ry  2,  1942  -  Draft  of  order  to  city  sent  to  Fallobtl  and  to 
inch  Tftr.bor  of  Board.  Arproved  by  Fallottl,  Blair,  Clarke  and  Cone. 

January  5,  1942  -  Order  sent  to  city.  This  order  recounted  the 
‘'l:-.tor.y  of  the  case,  drertlon  of  stability  o  f  raised  by 

nta"e  !:lghv/ay  Cosirrlsa lon-ir  on  May  2C,  1938,  In  letter  to  Board  of 
Civil  onrlnoers. 

Lam  was  Inspected  and  found  unsafe.  Conn.  Gas  ProdJicts  Conpony 
so  advised  July  16,  1928. 

Lr.r.  washed  out  in  flood  of  Septorbor  1930, 

On  August  28,  1929,  city  submitted  to  Vr.  I  lair ’blueprints  for 
proposed  repair  work.  .Vr.  Blair  asked  certain  chanr'  c  in  the  interest 
of  Increased  stabirity.  City  did  not  reply  to  Mr,  Blair 

In  October  1940  Mr.  Blair  found  reconstruction  work  ras  underway 
despite' the  fact  that  the  city  had  not  comollod  with  the  law  by  first 
yetting  a  permit. 


After  much  correapondenco  and  numerous  conferences  in  an  effort 
to  persuade  the  city  to  rebuild  the  dam  so  as  to  make  a  safe  structure, 
Mr,  Blair  on  March  24,  1941,  Issued  a  written  drdor  to  the  city  to 
either  place  the  dam  In  d  safe  condition  or  to  remove  it  within  a  perl 
of  ei:'nt  weeks. 


The  city  appealed  the  order  to  the  full  board.  A  hearing  was  hold 
on  April  20,  1941,  On  July  16,  1941,  the  board  advised  the  city  by 
letter  that  certain  changes  in  the  dam  must  be  mode.  On  October  3, 
1041,  the  board  reiterated  its  recomtrendations  for  changes. 


On  Docomher  10,  1941,  the  city  a:l vised  the  board  it  wns  not  in¬ 
clined  to  follow  those  reco-rrr.ondntlons . 
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The  order  directed  the  city  to  place  the  dnm  In  a  safe  condition 
or  rer^ovo  It  on  or  Vnfore  June  1,  1D42;  that  the  city  k  ot  Its  plans 
for  the  repair  work  approved  by  the  board  bofure  st.  rtlnf;  v/ork;  and 
thi t  the  city,  until  cotplotlon  of  repairs,  keep  all  cates  fully  open 
and  the  openings  free  of  debris. 

January  20,  1942  City  denies  the  board  has  any  Jurisdiction. 

Janurry  JO,  1942  City  appeals  from  order. 

L'arch  51,  1942  ^ity  anonds  apfoal,  clalr.lnc  order  arbitrary, 
unreasonable  and  illocal. 

I!ay  27,  1942  I.'r.  P.rooks  reported  that  city  was  willinc  to  have 
the  board  sub-nlt  the  nar.es  of  enjlnoers,  to  select  one  of  the-n  to  make 
a  survey  of  the  dorr,  and  to  accept  the  orlnlon  of  the  expert. 

June  22,  1942  City  notified  r.:r.  Brooks  it  had  selected  Firnle. 

July  11,  1942  Resu;re  of  date  and  correspondence  on  case  filed  by 
Blair. 

I 

July  16,  1942  ftipulutlon  Tiallod  to  city  by  T'r,  Brooks,  to  be 
sljnod  by  otate  and  City  for  Pimie. 

'kujust  n,  1942  Stipulation  received  back  from  City,  cipnod. 

'-opy  to  Board,  Plrnle,  City  and  Kr.  Brooks. 

oopte.nber  4,  1942.  Brooks  iniiilres  from  Lanaher  as  to  meaniiic  of 
covering  leijn^r  with  stipulation.  Brooks  says  *’I  propose  to  stend  by 
ry  as  \  rar.ccs  and  have  no  doubt  '..hat  you  v/ill  do  the  same.  If  you  feel 
that  any  further  comment  is  necessary,  would  you  kindly  advise  me? 

Eepaember  24,  1942  Plrnle ’s  report  received.  Substantiates  Board. 

October  30,  1942  Leti.er  from  city  "v/o  are  con  side  ring  ways  and 
means” . 

DecoTber  30,  1942  SHV*  letter  to  City  suC;."2tinc  conference, 

February  8,  1943  SH^'  to  Brooks,  no  reply  from  Danaher. 

h'arch  23,  1943  SiI\V  to  Brooks,  no  reply  from  Danaher. 

March  24,  1943  Brooks  to  t'ayor  ask'np  for  statement  of  Intentions. 

April  0,  1943  Danaher  to  Brooks.  ”Kr.  Prann  and  I  are  giving  very 
serious  consldoretlun  to  the  method  of  how  best  to  meet  the  sucpestlon 
of  I.!r»  Pin:iie,  />'hen  re  have  arrived  at  a  decision,  which  should  be  in 
the  near  future,  we  wll^  submit  the  proposals  to  you  and  to  Mr.  V'adhRm 
and  trust  wo  will  obtain  your  approval.  If  this  is  satisfactory,  you 
v.ill  hoar  from  us  again  In  the  near  future.*' 

April  22,  1943  SIRV  to  Dsnaher-recommend  city  employ  onglneer 
experienced  in  the  construction  of  dams. 


R,  Martin,  Deputy 


O..R  C.  CROWN 
%MK«  C.  CEACH 
RANK  RAOAINi 


CLARENCE  BLAIR  ASSOCIATES.  Inc. 

Civil  Engineers 

R.  O.  BOX  2J«  BPitUCC  7-7S7B 


CHANLIC  C  AUOUR.  JR- 
OROON  Rti  lOER 
;>HI|  M.  BREST 

MONACO  1..  oisrRow 

NIOHOUAS  PIPSRAR.  JR- 


03  WHITNEY  AVENUE  -  NEW  HAVEN.  CONN. 


July  27,  1962 


WATER  SUPPLY 
SEWAOe  DISPOSAL 
WASTE  DISPOSAL 
SURVEYS 

LAND  DEVELOPMENT 


Mr.  William  S.  Wise,  Director 
Water  Resources  Commission 

650  Main  Street  Re;  Hanover  Pond  Dam 

Hartford  15,  Connecticut  Meriden,  Connecticut 

Dear  Mr.  Wise; 

On  May  29,  1962  I  received  plans  for  proposed  construction  at 
Hanover  Pond  Dam  together  with  a  letter  from  Mr.  Dell  asking  me  to 
take  whatever  action  was  necessary  for  the  issuance  of  a  construction 
permit.  The  plans  covered  proposed  construction  for  repairs  of  the  dam¬ 
age  done  to  the  spillway  on  or  about  March  14,  1962. 

I  visited  the  dam  with  Mr.  Pfeiler,  City  Engineer  of  Meriden, 
on  June  7  and  on  June  11  I  discussed  the  dam  with  Mr.  Curry,  Chief 
Engineer  of  the  Water  Resources  Commission,  in  his  office.  At  that  time 
Mr.  Curry  said  that  since  this  dam  had  been  the  subject  of  so  much  con¬ 
troversy  in  the  past  he  wished  to  review  the  safety  of  the  dam  as  a  whole 
rather  than  consider  only  the  adequacy  of  the  plans  presented  for  repair 
of  the  spillway. 

The  controversy  between  the  State  Board  of  Supervision  of  Dams 
and  the  City  of  Meriden  in  respect  to  Hanover  Dam  covered  a  period  of 
several  years  beginning  with  the  hurricane  flood  of  September,  1938  and 
was  in  large  part  concerned  with  the  proper  peak  discharge  to  be  used  in 


the  design  of  the  spillway. 
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Mr.  William  S.Wise,  Director 
Water  Resources  Commission 


July  27,  1962 


In  1942  the  Board  retained  Malcolm  Pirnie,  Consulting  Engineer 
of  Now  York  City,  to  investigate  and  repon  on  the  safety  of  the  dam.  In 
his  report  he  stated  as  follows; 

"  (  1  )  The  probable  maximum  peak  flow  to  be  expected  in  the 
Quinnipiac  River  is  at  least  10,000  cubic  feet  per  second,  which  is  equi¬ 
valent  to  about  105  cubic  feet  per  second  per  square  mile,  based  upon  the 
total  drainage  area  of  95  square  miles  of  which  some  12  square  miles  is 
diverted  or  partially  diverted  when  stream  flows  are  normal, 

(  2  )  The  existing  spillway  capacity  of  the  dam  is  about  3,000 
cubic  feet  per  second  when  the  water  level  is  at  elevation  95.0,  3.5  feet 
above  the  crest  of  the  spillway.  At  this  elevation  the  four  sluice  gates 
through  the  east  spillway  abutment  provide  additional  capacity  of  1,000 
cubic  feet  per  second,  but  all  of  this  additional  capacity  cannot  hr>  safely 
relied  upon  for  flood  protection  purposes,  as  the  trash  racks  probably 
would  be  covered  with  debris  at  times  of  heavy  storms." 

In  1947,  Mr.  Linwood  G.  Mort,  member  of  the  State  Board  of  Super¬ 
vision  of  Dams,  inspected  the  dam  and  reported; 

"  I  find  that  the  spillway  gates  and  embankment  on  the  east  side 
are  substantially  the  same  as  they  were  in  1942  and  that  no  action  has  been 
taken  to  increase  the  spillway  capacity.  The  capacity  of  the  present  spill¬ 
way  must  be  considered  as  not  safe  for  a  discharge  of  more  than  3,000  C.F.S. , 
and  the  gates  offer  a  maximum  discharge  capacity  of  not  over  1,000  C.F.S. 

The  minimum  discharge  capacity  that  should  be  provided  is  10,000  C.F.S." 
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Mr.  William  S.  Wise,  Director 
Water  Resources  Commission 


July  27,  1962 


In  1949  Mr.  Curry,  in  commenting  on  a  letter  from  the  Meriden 
City  Engineer  attempting  to  justify  a  lower  peak  discharge,  made  the 
following  statements: 

"There  is  no  reason  for  us  to  accept  a  lower  design  flow  than  the 
10,000  c.f.s.  recommended  by  Pirnle."  and 

"Since  we  cannot  go  along  with  any  of  these  reasons  for  not  de¬ 
signing  for  10,000  c.f.s.  we  should  not  change  our  position  on  design 
flow" . 

Plans  were  submitted  in  1950  for  an  additional  spillway  80  feet 
long  and  0.5  feet  higher  at  the  crest  than  the  old  spillway  with  the  earth 
embankment  to  be  raised  to  a  height  of  8  feet  above  the  crest  of  the  new 
spillway.  I  assume  that  the  design  of  this  additional  spillway  was  based 
on  a  design  discharge  of  10,000  c.f.s.  since  my  calculations  show  that 
the  combination  of  the  old  spillway  and  additional  spillway  would  pass 
10,000  c.f.s.  with  a  pond  water  surface  5.1  feet  above  the  crest  of  the 
additional  spillway. 

An  additional  discharge  of  about  1,000  c.f.s.  might  be  possible 
through  the  sluice  gates  providing  that  it  was  possible  to  get  them  open 
in  time  and  that  they  were  not  clogged  with  debris . 

A  preliminary  permit  for  construction  for  the  additional  spillway 
was  Issued  by  the  Water  Resources  Commission  on  June  28,  1950.  The 
spillway  was  built  and  was  Inspected  at  least  once  after  completion  but 
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Mr.  William  S.  Wise,  Director 

Water  Resources  Commission  July  27,  196id 

there  is  no  record  in  the  llle  of  a  final  certificate  of  approval  having  been 

issued. 

On  March  14,  1962  a  portion  of  the  reinforced  concrete  surface  of 
the  additional  spiliw/ay  collapsed  and  a  considerable  yardage  of  the  under¬ 
lying  embankment  material  was  washed  away.  The  plans  received  on  May 
29,  1962  cover  the  rebuilding  oc  the  additional  spillway  to  the  same  height 
and  length  as  it  was  before  the  collapse.  We  will  discuss  the  details  of 
these  plans  later  in  this  report. 

We  have  said  previously  in  this  report  that  a  discharge  of  10,000 
c.f.s.  would  pass  over  the  combined  spillways  with  a  pond  level  5.1  feet 
above  the  crest  of  the  additional  spillway.  In  terms  of  elevations  shown 
on  the  plans  this  pond  level  would  be  at  elevation  97.0, 

The  1950  plans  for  the  additional  spillway  show  the  top  of  dike 
raised  to  elevation  99.9.  If  this  had  been  done  the  freeboard  at  design 
discharge  would  have  been  2.9  feet. 

I  requested  Mr.  Pfeiler  to  furnish  me  with  a  profile  of  the  top  of 
the  embankment  as  it  is  at  present.  This  profile,  received  on  July  19, 
1962,  shows  that  at  no  place  is  the  embankment  up  to  elevation  99.9  and 
at  one  point  is  at  elevation  96.5  or  3.4  feet  below  the  level  called  for  on 
the  plans.  The  pond  level  at  design  discharge  would  top  the  embankment 


for  a  longitudinal  distance  of  about  110  feet. 
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Mr.  William  S.  Wise,  Director 
Water  Resources  Commission 


July  27,  1962 


One  of  the  conditions  of  approval  of  plans  for  any  construction 
on  this  dam  should  be  the  satisfactory  raising  of  the  embankment  to  the 
height  shown  on  the  1950  plans. 

It  is  my  opinion,  based  on  my  Investigation,  that  the  design  dis¬ 
charge  for  the  combined  spillways  on  this  dam  should  be  at  least  10,000 
c.f.s.  consistent  with  Mr.  Pirnie's  recommendations  and  subsequent  state 
ments  by  Mr.  Mort  and  Mr.  Curry,  and  that  the  possible  additional  dis¬ 
charge  capacity  through  the  sluice  gates  be  considered  only  as  a  safety 
factor  because  of  the  uncertainty  of  their  operation  and  their  efficiency. 

The  combined  spillways,  after  the  repairs  to  the  additional  spill¬ 
way  contemplated  in  the  plans  of  May,  1962,  will  have  a  safe  capacity 
of  10,000  c.f.s.  provided  that  the  embankment  is  raised  to  elevation  99.9 
for  its  entire  length. 

There  are  some  details  of  the  1962  plans  which  I  have  discussed 
with  Mr.  Pfeiler  and  he  is  making  some  changes  in  the  plans,  including 
additional  length  of  steel  sheet  piling  in  the  downstream  line  of  piling 
and  substitution  of  rock  fill  Instead  of  clay  fill  in  the  space  under  the 


inclined  splash  apron 
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Mr.  William  S.  Wise,  Director 

Water  Resources  Commission  July  27,  1962 

As  soon  as  these  changes  are  made,  which  should  be  not  later 
than  today,  Mr.  Pfeiler  will  send  you  revised  plans.  If  these  revised 
plans  are  satisfactory,  I  will  recommend  issuance  of  the  Construction 
Permit  for  the  spillway  rebuilding,  subject  to  the  embankment  being 
raised  to  elevation  99.9  for  its  entire  length  and  for  a  satisfactory 
vndth. 


RGB;  mmm 


Very  truly  yours, 

Roger  C.  Brown 


CLARENCE  BLAIR  ASSOCIATES,  INC. 


IutTwater  resources 
RECC-:\veo 
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INTERDEPARTMENT  MAIL 


DATE 


TC 


FILE 


April  25,  1968 


DCPARTMCNT 


Vfilliam  P.  Sander,  Engineer -Geo, 


DCPARTMCNT 


W.  R.  C, 


HANOVER  POND  DAM  -  MERIDEN 


On  the  above  date,  an  inspection  was  made  of  the 
subject  dam.  At  about  9:15  A*  M,,  Mr,  Pelletier  of  this 
office  received  a  telephone  call  from  Mr.  Marks  of  the 
City  of  Meriden  Public  Works  Department  stating  that  a 
failure  had  occurred  at  the  daiHy^which  caused  some  damage 
downstream,  'uc 


The  xinder signed  arrived  at  the  dam  at  about  10:30  A,  M, 
A  broach  approximtely  75  feet  wide  had  eroded  through  the 
westerly  dike  and  the  pond  was  almost  completely  drained. 
The  site  of  the  breach  was  in  the  area  where  the  De  Ponce 
Construction  Corporation  of  Bridgeport  had  indicated  that 
they  would  constmact  a  diversion  to  lower  the  pond  while 
installing  new  sluice  gates.  Rainfall  the  previous  nJ.ght 
was  probably  in  excess  of  two  inches  in  the  area  and  it 
was  reported  that  the  pond  had  been  partially  drained. 


Observed  downstream  damage  was  relatively  mino  r. 

The  Nationsil  Cylinder  Gas  Co,  immediately  below  the  dam 
had  water  in  its  ground  floor.  There  was  no  apparent 
damage  to  the  Route  70  bridge  immediately  below  the  dam 
nor  to  the  other  bridges  downstreaun.  There  was  no  other 
observed  damage. 


\  M/  ^  ^ _ _ 

William  F,  Sander 
Engine  er-Geologis  t 
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APPENDIX 

SECTION  C:  DETAIL  PHOTOGRAPHS 


PHOTO  NO.l  -  Upstream  side  of  dike  and  right  spillway 

abutment.  Note  erosion  upstream  of  abutment. 


PHOTO  NO. 2  -  Right  spillway  abutment  wall  and  dike  with 
trees  growing  next  to  wall. 
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to  left  abutment. 


PHOTO  NO. 6  -  Downstream  view  of  right  spillway  apron 

deterioration  and  trees  in  the  downstream 
channel. 
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PHOTO  NO. 5  -  Close-up  of  undermining  of 

left  spillway  section  adjacent 
to  center  abutment. 
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SECTION  D:  HYDRAULIC/HYDROLOGIC  COMPUTATIONS 
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PRELIMINARY  GUIDANCE 
FOR  ESTIMATING 

maximum  probable  discharges 
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PHASE  1  DAM  SAFETY 
INVESTIGATIONS 


New  England  Division 
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March  1978 
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MICROCOPY  RESOLUTION  TEST  CHART 

NAflONAL  6UR£AU  Of  SrANOARDS- 1963  A 


MAXIMUM  PROBABLE  FLOOD  IFROWS 
NED  RESERVOIRS 


Prelect 

2 

P.A. 

MPF 

(cfs) 

(sq.  nl.)  c 

fs/sq.  ml. 

1 .  Hall  Meadow  Brook 

26.600 

17.2 

1,546 

2.  East  Branch 

15,100 

9.25 

1,675 

3.  Thomaston 

158,000 

97.2 

1,625 

4.  NorChfleld  Brook 

9,000 

5.7 

1,580 

S.  Black  Rock 

35,000 

20.4 

1,715 

6.  Hancock  Brook 

20,700 

12.0 

1,725 

7 .  Hop  Brook 

26,400 

16.4 

1,610 

8.  Tully 

47,000 

50.0 

940 

9.  Barre  Falla 

61,000 

55.0 

1,109 

10.  Conanc  Brook 

11,900 

7.8 

1,525 

11.  Knight vllle 

160,000 

162.0 

987 

12.  Llctleville 

98,000 

52.3 

1,870 

13.  Colebrook  River 

165,000 

118.0 

1,400 

14 .  Had  River 

30,000 

18.2 

1,650 

IS.  Sucker  Brook 

6,500 

3.43 

1,895 

16.  Union  Village 

110,000 

126.0 

873 

17.  North  Hart land 

199,000 

220.0 

904 

18.  North  Springfield 

157,000 

158.0 

994 

19.  Ball  Mountain 

190,000 

172.0 

1,105 

20 .  To%mahend 

228,000 

106.0(278  total) 

820 

21.  Surry  Mountain 

63.000 

100.0 

630 

22.  Otter  Brook 

45,000 

47.0 

957 

23.  Birch  Hill 

88,500 

175.0 

505 

24.  Eaat  Briafleld 

73,900 

67.5 

1,095 

25.  Wcstville 

38,400 

99.5(32  net) 

1,200 

26.  West  Thoapson 

85,000 

173.5(74  net) 

1,150 

27.  Hodgca  Village 

35,600 

31.1 

1,145 

28.  Buffumville 

36,500 

26.5 

1,377 

29.  Mansfield  Hollow 

125,000 

159.0 

786 

30.  West  Hill 

26,000 

28.0 

928 

31.  Franklin  Falls 

210,000 

1000.0 

210 

32.  Blackwater 

66,500 

128.0 

520 

33.  Hopklnton 

135,000 

426.0 

316 

34.  Everett 

68,000 

64.0 

1,062 

35.  HacDowell 

36,300 

44.0 

825 

MAXIMim  PROBABLE  FXOWS 
BASED  ON  TWICE  THE 
STAWDARD  PROJECT  FLOOD 
(Flat  and  Coaatal  Areas) 


River 

SPF 

(cfs) 

D.A. 

(sq.  ai.) 

MPF 

(cfs/sq.  mi.) 

Pawtuxet  River 

19.000 

200 

190 

Mill  River  (R.I.) 

8.500 

34 

500 

Peters  River  (R.t.) 

e 

3.200 

13 

490 

Kettle  Brook 

8.000 

30 

530 

Sudbury  River. 

11.700 

86 

270 

Indian  Brook  (Hopk.) 

1.000 

5.9 

340 

Charles  River. 

6,000 

184 

65 

Blackstone  River. 

43.000 

416 

200 

Quiaebaug  River 

55,000 

331 

330 

MAXIMUM  PROBABLE  FLOOD 
PEAK  FLOW  RATES 


50  100  500  I00( 

DRAINAGE  AREA  IN50.  fAILES 


ESTIMATING  EfFECT  OF  SURCHARGE  STORAGE 
ON  MAXIMUM  PROBABLE  DISCHARGES 


STEP  1:  Determine  Peak  Inflow  (Qpi)  from  Guide 
Curves. 

STEP  2:  a.  Determine  Surcharge  Height  To  Pass 
•'Opr*. 

b.  Determine  Volume  of  Surcharge 
(STORi)  In  Inches  of  Runoff. 

c.  Maximum  Probable  Flood  Runoff  In  New 
England  equals  Approx.  19",  Therefore 

Qp2  =  Qpi  X  (I  —  STORi  I 

19 

STEP  3:  a.  Determine  Surcharge  Height  and 
"STOR2"  To  Pass  "Qp2*' 
b.  Average  "STORi"  and  "STOR2“  and 
Determine  Average  Surcharge  and 
Resulting  Peak  Outflow  "Qp3". 


I  ^ 


J-O 


"RULE  OF  THUMB"  eWDANCE  FOR  ESTIMATING 
DOWNSTREAM  DAM  FAILURE  HYDROGRAPHS 


STEP  I:  DETERMINE  OR  ESTIMATE  RESERVOIR  STORAGE  (S)  IN  AC-FT  AT  TIME  OF  FAILURE. 
STEP  2,  DETERMINE  PEAK  FAILURE  OUTFLOW  {0p|). 

Qp.  =  VVjjVT  Yo^ 

Wb=  breach  width  -  SUGGEST  VALUE  NOT  GREATER  THAN  40%  OF  DAM 
LENGTH  ACROSS  RIVER  AT  MID  HEIGHT. 


Yq  =  TOTAL  HEIGHT  FROM  RIVER  BED  TO  POOL  LEVEL  AT  FAILURE. 

STEP  3:  USING  USGS  TOPO  OR  OTHER  DATA,  DEVELOP  REPRESENTATIVE  STAGE-DISCHARGE 
RATING  FOR  SELECTED  DOWNSTREAM  RIVER  REACH. 

STEP  4:  ESTIMATE  REACH  OUTFLOW  (Qpg)  USING  FOLLOWING  ITERATION. 

A.  APPLY  Qpi  TO  STAGE  RATING,  DETERMINE  STAGE  AND  ACCOPMANYING 
VOLUME  (V^)  IN  REACH  IN  AC-FT.  (NOTE:  IF  V^  EXCEEDS  1/2  OF  S, 
SELECT  SHORTER  REACH.) 

B.  DETERMINE  TRIAL  Qp2. 

QPjITRIAL)  =  Qp,  U  ) 

C.  COMPUTE  V2  USING  Op2  (TRIAL). 

D.  AVERAGE  V^  AND  V2  AND  COMPUTE  Qp2. 

QPj  =  Op,  (I  -  ) 

STEP  5  :  FOR  SUCCEEDING  REACHES  REPEAT  STEPS  3  AND  4, 
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